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This book is designed to fill the great need for a work on dietary management which is 
readily understandable and from which practice can be immediately instituted. It is written 
for the general practitioner and the hospital interne, and it should commend itself to the 
dietetic department of every hospital and clinic It is a handbook for the worker m the 
field of medicine who does not have the more detailed treatises at his immediate disposal. 
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Octavo, 236 pages, with 25 illustrations and a colored plate. Cloth, $375, net 
The IK mg diabetic child is a new phenomenon Today such children not only survive but 
become economical ty independent and the parents of healthy offspring. This book records 
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of he-edity in dnbetes and substantiates its conclusions with striking data It reports an 
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health, through childhood and adolescence, and it throws new light on the treatment not only 
o£ cb'klren but of adult diabetics as well. 
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A Publication of the 
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Edited by 
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eveiy aspect of the sub- 
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Comment 
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the study of Arteriosclerosis yet made 
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— Jl of Laboratory and Clinical Medicine 


Price 
$5 00 


Contributors 

N ANITSCHKOW 
LUDWIG ASCHOFF 
E T BELL 
DANIEL BLAIN 
CRIGHTON BRAMWELL 


Contents 


Introduction 

I Dei elopment of our Knowl- 
edge of Arteriosclerosis 

II Structure and Physiology 
of the Blood Vessels 


XI Chemistry of Arteriosclej J 


s 


rosis 

XII Acute and Chronic Infe't- 
tions as Etiological Factors 

XIII Retinal Arteriosclerosis 


STANLEY COBB 
ALFRED E COHN 
E. V. COWDRY 
HERBERT FOX 
JONAS S FRIEDENWALD 
HOH ARD T KARSNER 
FRITZ LANGE 
ESMOND R. LONG 
W G MACCALLUM 
GEORGE R MINOT 
* WILLIAM OPHULS 
A POLICARD 
PERCY STOCKS 
EDGAR SYDENSTRICKER 
SOMA WEISS 
H. GIDEON WELLS 
GEORGE DEE WILLIAMS 
j | '~HIN H WYCKOFF 


III Physical Properties of Ar- 
teries in Health and Disease 

IV Mineral Constituent of 
Blood Vessels as Determined 
by the Technique of Coordi- 
nation 

V Statistical Study of Arteri- 
osclerosis 

VI Arteriosclerosis in Lower 
Mammals and Birds 

VII Race and Climate as Pos- 
sible Factors 

VIII Nutrition m Relation to 
Arteriosclerosis 

IX Pathogenesis of Arterio- 
sclerosis 

X Exj^ imental Arterioscle- 
rosis/ Animals 


XIV Arteriosclerosis of the 
Bram and Spinal Cord 

XV Coronary Arteriosclerosis 

XVI Sclerosis of the Pulmo- 
nary Arteries 

XVII Arteriosclerosis of the 
Abdominal Viscera and Ex- 
tremities 

XVIII Hypertension m Rela- 
tion to Arteriosclerosis 

XIX Hereditary Aspects of 
Arterial Hypertension in Re- 
lation to Arteriosclerosis 

XX Treatment of Arterio- 
sclerosis 

XXI Summary 


> THE MACMILLAN COMPANY 

i'NUE NEW YORK 


Please Mention this Journal when writing to Advertisers 


2 


ANNALS OF INTERNAL MEDICINE 


In congestive heart failure. 

^ Theocalcin 

(theobromme-calcium salicylate) 
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Myocardial stimulation 
and a potent diuretic 
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"Literature and samples upon i equesL> 

BILHUBER-KNOLL CORP., 154 Ogden Ave., Jersey City, N. J. 



. . . There is a reason why 
Pil. Digitalis ( Davies , 
Rose) have become the 
choice of Cardiologists 



Digitalis 

Leaves 


Itoir) 

richt>nr t (jni„n, 
0 1 On n ( 1 ' 
FUin,\ 0 'ei(»i, 
On** 

I 'I « dirt rfr 1 


WrifJMJtttO 111 
Kl l i "C ' 


They arc digitalis in its completeness — physiologically 
to^u (J lea\ esm the form of physiologically standardized pills, 
giving double assurance of dependability. 

Hath pill contains 0 1 gram, the equivalent of about 1/4 grains of the leaf, 
or 15 minims of the tincture 

, Convenient, uniform, and more accurate than tincture drops / 

Sample und literature upon n quest. 

CO. ? Ltd^ 

" • K , 


DAVIES, ROSE 

I'n vrmar Manufacture rs. 


Pit-a*! 1 Verttoa this Journsl when 


to Adve^ti*”^ 




ANNALS OF INTERNAL MEDICINE 


Devitt’s Camp, Inc* 

ALLENWOOD 

PENNSYLVANIA 

(Tuberculosis) 

On beautiful White Deer Mountain, 20 miles southeast 
of Williamsport, [Pa. 
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Nineteen Years Success 

with HAY FEVER 


In 1914 

Our researches resulted in the perfection of Glycerolated 
Pollen Antigens in stable and standardized solutions. Thus 
was made available to the general practitioner a means for 
the scientific treatment of his Hay Fever patients. 

Each year has added evidence to the value of these solutions m the 
prevention and relief from symptoms of Hay Fever and each year 
an increasing number of physicians have familiarized themselves 
with the Hay Fever problem and are relieving their patients’ sea- 
sonal attacks. 




Ragweed Combined 
Antigen Lederle 
is supplied tu packages of 
fifteen graduated doses tn 
springes ready for use with- 
out diluting , at $15 00 
Ragweed Combined Antigen , 
as well as antigens of 49 in- 
dividual wind borne pollens 
are available tn packages of 
fifteen graduated doses in 
vials, with diluting fluid, at 
$1200 


9096 of the Fall Hay Fever East of the Rocky Mountains fiom 
August first to frost is caused by the ragweed pollens. Attacks 
aiegreatl) iclicved or completely controlled through the employment of 

Pollen Antigen j&edevie 
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Wyeth’s Capsules 
Digitalis Leaf 

(DEFATTED) 

Are Standardized by 
Both Cat and 
Frog Methods 




“The U S P directs standardization by the ‘one-hour 
f 1 og-method , 5 t e, by the quantity lequired to produce sys- 
tolic anest of the heait m intact fiogs, m one hour undei 
standaid conditions Several other f log-metliods have also 
been used The ‘intia% enous cat-method’ of Hatch ei and 
Biodv, 1910, which determines the acutely fatal dose, gnes 
moie precise lesults, but takes no account of absoiption 
The fiog-methods also fail to repioduce clinical absoip- 
tion, but when the activity vith fiogs and cats is fanly 
paiallel, the absoiption may be consideied as noimal, 
whilst wide diveigence is usually associated with abnoi- 
mality in the clinical response (Kiuse, 1923) It would 
tlieiefore be safest to assay the preparations by both 
methods and to i eject those that do not gne concoidant 
lesults Those which agiee should be adjusted to the 
U S P standaid ” 

— “A Manual of Pkaimaeologv ' — Sollman 

Wyeth’s Capsules Digitalis Deaf, Defatted, are 
doubly standardized for the protection of yourself 
and the patient They are supplied in vials of 
thirty-six and one hundred distinctive green capsules 
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IVioRE than thirty years have elapsed since the introduction ol 
PYRAMIDON, and constantly increasing numbers of physicians testify to its 
dependability and safety as an analgesic in various painful conditions. 

Included among these are headaches, migraine, earache, tabetic pains, tic doulou- 
reux, sciatica and other neuralgias, the muscular pains of colds and influenza, 
lumbago, acute and chronic r/icumafism, dysmenorrhea. 

In these diverse conditions, PYRAMIDON allays suffering without disturbing 
the stomach or depressing the heart. Owing to its excellent tolerance, even 
children arc able to take comparatively large doses without untoward effects. 

Because of its persistent action, often over many hours, frequent repetition 
of the dose is generally unnecessary .... PYRAMIDON also possesses an anti- 
pyretic property which may be utilized with advantage in acute diseases 
associated with pain and fever. 

DOSE As a general analpcsic for adults, one 5 
ft.’m tablet or tao teaspoonfuls of Lhxir of 
IS rarrudon, repeated v. ben pam recurs For chil- 
dren of 5 }cars, one 1 K pram tablet or *< tea- 
<pou''ful of Lbsir 

In acute a'ticular rheumatism. Pjramidon in 5 
t'-m doses, 1 to (! times dath, has prosed 

i-'.tri' if cases Surrhoi in J rr tablets tubcsoflOaml 

l>o tlesof ICO— t'jrpr tablets, bottles of 
Sa-v-lf crJ liicjl- re ert request p, JW-rimt (2 ‘Sia per teaspoon 

‘ • fub i** l r? ho.tles 

h. a. METZ LABORATORIES, INC., NEW YORK, N. Y. 
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Squibb 

Recommended for restlessness 
and irritability in whatever 
conditions these symptoms arise 


I 

Ipral Squibb possesses a wide range 
of therapeutic uses It induces sleep 
closely resembling the normal In 
mental and nervous cases associated 
with insomnia and m combating 
restlessness and irritability preced' 
ing and following major operations 
it is of particular value 

Ipral (calcium cthylisopropylbar 
bituratc) is a potent and safe 
hypnotic — fairly soluble in water 
and therefore icadily absorbed and 
rapid in effect Its effect on the 



heart, lungs, kidneys or gastro' 
intestinal tract is negligible, even 
when employed in sufficient amount 
to produce amnesia 

Ipral is marketed in gr and 2'gr 
tablets in vials of 10 and bottles of 
100 and 1000 It is also available in 
powder form in l'Oz bottles. 


For literature write Profcn.onal Service 
Def’.rinert, Fift), Aicnuc 7\cw To r\ 


I>R:Sqxjibb & Sons, Newark 

MANUFACTURING CHEMISTS TO THE MEOtCAl PROFESSION SINCE 1850. 
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Vitamins should be 
prescribed in a group 


The more medical science dis- 
covers about the value and 
functions of vitamins as they 
affect the health and well-being 
of the human race, the more 
vital these mysterious elements 
become In an address given before the 
Medical Association of Georgia, at its 
Eighty-third annual session held at 
Savannah, Ga , from May 17 to 20, 1932, 
Dr D H Garrison, of Tate, Ga , said * 
“Study of vitamins from a physiologic 
and therapeutic standpoint has led to 
the conclusion that the human system 
cannot survive without the proper in- 
take of vitamins and that it is as impor- 
tant to have a balanced intake of vitamins 
as it is to have a balanced intake of food 
supply No one vitamin, prescribed 
alone, can give the proper results, but 
vitamins must be prescribed in a group, 
or at least the mater Vitamin A should 
be prescribed with any other vitamin m 
order to obtain the proper results ” 
This confirms the growing conviction 
that the prescription of any one particular 
vitamin in excess is more harmful than 
beneficial, while, as Dr Garrison sug- 
gests, the intake of a sufficiency of the 
several vitamins is decidedly beneficial 

•Journal of the A M A Vol 98, Naas Page njS 


Maltine With Cod Liver Oil 
is widely used because of its 
known and guaranteed vi tamin 
content Seventy per cent is 
Maltine, a concentrated extract 
of the nourishing elements of 
malted barley, wheat and oats — rich m 
Vitamins B and G The remainder is 
pure, vitamin-tested cod liver oil, which 
supplies Vitamins A and D Taken with 
orange or tomato juice a fifth vitamin — 
C, is added Experience has demonstrated 
the value of Maltme With Cod Liver 
Oil in the treatment of metabolisms 
disturbed by insufficient diet and lack 
of vitamins 

Maltme With Cod Liver Oil is bio- 
logically standardized and guaranteed 
to contain four vitamins. A, B (b,), G (b 3 ) 
and D Biological report on request The 
Maltine Company, Est 1875, 30 Vesey 
Street, New York, N Y 

Maltine 

WITH COD 

LIVER OIL 
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Calciiu 


Deficiencies 

IN TETANY 


// 


W HEN all tlie facts of tetany are 
arrayed it is impossible to escape 
the impression that there is a funda- 
mental relation between the various 
types,” is the opinion of Peters and 
Van Slyke . 1 

The disorder may take such forms as 
the spasmophilia of infa ncy, the tetany 
of pregnancy, the convulsions~of ure- 
mia, postoperative tetany, parathyroid 
tetany, and that associated mill os- 
teomalacia. , - | 

Cantarow 2 finds that when serum 
calcium falls below 7 mg. per 100 c.c. 
symptoms of tetany are manifest! 

Allred Hess notes that tetany occurs 
‘‘frequently, in fact generally, in a 
latent form .” 3 In mow of this the 
physician must be on guard akainst 
tetany in those cases -a here there is 
likely' to be a drain on the calcium 
stores, particularly during growth and 
m pregnancy and lactation. Considering 
that the average diet is probably lower 
in calcium thnirm any other chemical 


element, the problem of increasing cal- 
cium intake through ordinary foods is 
difficult. Calcium salts, moreover, are 
not usually relished by the patient. 

A larger intake of calcium alone is not 
effective , however, unless the body is able 
to utilize the added-minerals. Moreover , 
tetany is marked by elevatious of serum 
phosphorus , according to Collip , 4 Thus 
the problem arises not'' only of increasing 
calcium concentration bi\t also of main- 
taining the proper ratio between calcium 
and phosphori/s. " Vitanhn D, as is well 
known, has rciliarhable power to regulate 
calcium and jphosphoruk metabolism” 
McCollum observes . s \ 

Alfred Hess declaies increased cal- 
cium intake together a ith viosterol 
to be the treatment of choice in tetany . 3 
He adds the significant comment that 
in tetany viosterol is characterized by 
its rapid action, whereas', cod liver oil, 
in infantile 1 tetany at least, appears 
to act upon the concomitant ncketic 
condition rather than upon the tetany. 


MEAD’S CEREAL 

Enriched with mineral and 
vitamin containing foods 

SUPPLIES Calcium 


MEAD’S VIOSTEROL 

IN OIL 250 D 

UTILIZES Calcium 


('nntnintng 0 22 Gin Co and 0 1? Cm. P 
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fonilstuffs Tin * oumes snpplu s m much 
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lint* ululate s the nerd Jar exrcssite 
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mat • i gtxxl the iron and vitamin It de- 
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the level of either inorganic phosphorus 
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low rotici ntrntion in the blood or tin- 
rues '" 3 Lntjormty potmt, accurately 
assaycti. Mend's Viosterol inn he de- 
pt tided upon for good r< suits in ti tony. 
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PRESENTATION OF THE JOHN PHILLIPS ME- 
MORIAL PRIZE TO DR. WILLIAM CASTLE 

By F M Pottenger, MD.FACP, Piesidcnt, Amencan 
College of Physicians 

Medicine is an unfolding science Great advances have been made by 
feu , but the real test of our profession is its ability to follow its leaders 

Doctor Castle, it has been ) our good fortune not only to be a follower in 
the first ranks, but to push forward into the unknown Your work on the 
anemias has added organized knowledge where but a short while ago igno- 
rance blocked our w ay Your work has rendered so great a service to Medi- 
cine that the Committee on the John Phillips Memorial Prize of The Ameri- 
can College of Physicians has designated it worthy of unusual recognition 

We hope that the insight which }OU ha"\ e now attained m this important 
field w ill enable you to add still more to our knowledge 

Doctor Castle, I take great pleasure m presenting >ou with the John 
Phillips Memorial Prize of The American College of Phj sicians 
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THE ETIOLOGY OF PERNICIOUS ANEMIA AND 
RELATED MACROCYTIC ANEMIAS* 

By W B Castle, F A C P , Boston , Massachusetts 

During the past five years the problem of the etiology of pernicious 
anemia and other macrocytic anemias responding to liver extract has been 
investigated at the Thorndike Memorial Laboratory, Boston City Hospital 
At various tunes Dr Wilmot C Townsend, Dr Clark W Heath, Dr Mau- 
rice B Strauss and myself have been engaged in this study Last year, in 
collaboration with Dr C P Rhoads of the Rockefeller Hospital, the macio- 
cvtic anemia of sprue m Puerto Rico was studied under the auspices of the 
Rockefeller Foundation Recently Dr Strauss has investigated the mecha- 
nism of the pernicious anemia of pregnancy 

The technic first employed \\ as the incubation of various preparations of 
normal human gastric juice with beef muscle and the administration of the 
suitabU prepared incubated material to cases of pernicious anemia The 
presence or absence of hematopoietic effects has been determined by the ap- 
pearance or non-appearance respectively of significant reticulocyte increases 
during successhe ten-dav periods of daily administration of the incubation 
mixtures Sufficient experiments of this t} pe have previously been reported 
to demonstrate that Addisonian pernicious anemia is a deficiency disease con- 
ditioned by the lack of a specific intrinsic factor, present in normal human 
gastric juice and absent m that of cases of pernicious anemia in relapse *• 2 > B> 4 
Jn the normal indnidual the function of this intrinsic factor of the gastric 
juice is to interact with an extrinsic factor in the food to produce specific 
hematopoietic effects (demonstrable in pernicious anemia) Alone, neither 
normal human gastric juice nor beef muscle has Yielded significant hemato- 
poietic responses m pernicious anemia However, the dailv administration 
of mixtures of beef muscle and gastric juice to suitable patients with per- 
nicious anemia invariably produced rcticulocvtc increases and when pro- 
longed over several weeks was sufficient to bring the blood and the clinical 
condition cs<-entulk to normal The interaction of these tw'o factors may, 
therefore, be regarded as preventive of the development of pernicious anemia 
m the normal individual Comcrselv, the failure of this reaction to take 
place mnv be expected to lead to the development of pernicious anemia 
rim- all the patients with Addisonian pernicious anemia in relapse, who 
ha* c so far been c'-ammed have shown an nubility to carry out (his essential 
uavtion It i- important to emphasize that tlie^e observations demonstrate 
die < M-tenct* of a philological mechanism in the normal individual which 

‘ A* 1 *rt »*■ i r **I vc'rd U IV W H ft**! rffipit-*** nf she PhtMip* Mcn-inal 
.• t‘ - 'I# 'tv* <• t* <■ \r "j in ColVrr r> f Pn j'lr’* I otrt-in •>, 

i " - i f I* -r !>l, V, , ><•»>? I til s,. rf -.,.f n . 5 ,i f ninrrar«l> 'full* 

--- < 4 » o U • t ( 5 »*•»' s?'f tli« laiutf rt t'i M»<* k of 'he Hirard 

*«/,* • v 5 
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1HE ETIOLOGY OF PERNICIOUS ANEMIA 

is absent m the patient with pernicious anemia m relapse Both the food 
and the stomach are involved m this process On the other hand, the demon- 
stration of the hematopoietic activity of various substances such as arsenic, 
liver, kidney, brain, and even stomach preparations or the injection of milk 
or gastric juice, does not necessarily establish their etiological relationship 
to the disease, despite their efficiency m its treatment 

The intrinsic factor of the normal gastric juice has been defined as a heat- 
labile substance, not corresponding in its properties to hydrochloric acid, 
pepsin, rennm, or lipase 5 Recently Dr Strauss and I have turned our at- 
tention to the extrinsic factor, and incubation of various substances has been 
carried out with normal human gastric juice Starting with the results of 
the previous observations demonstrating that the extrinsic factor of the food 
has been found in the washed proteins of beef muscle precipitated at pH 6, 
but not m washed casein or wheat gluten, the former of which is a relatively 
complete protein, 4 the work was extended to nucleoproteins and their deriva- 
tives The results of these observations make it clear that nucleoproteins, 
and nucleic acid from animal sources and from yeast, cannot react effectively 
with normal human gastric juice On the other hand, we have now shown 
that the extrinsic factor is present in autolyzed yeast m approximately 20 
times the concentration found in beef muscle It is not destroyed by auto- 
claving for five hours at IS pounds’ pressure, which destroys vitamin B, but 
not vitamin B 2 , and it is separable from the proteins of yeast by 80 per cent 
alcohol m which it is soluble B In addition, the extrinsic factor is found m 
lice polishings and in wheat germ Liver extract No 343 NNR,a source 
of vitamin B 2 , may be rendered inactive in pernicious anemia by hydrolysis 
with dilute sulfuric acid, a procedure that does not destroy vitamin B 2 If 
this hydrolyzed material is then incubated with normal human gastric juice, 
it is again rendered active In general, then, the characteristics and distribu- 
tion of the extrinsic factor correspond to those of vitamin B 2 

We 6 have previously pointed out that there are three possible mechanisms 
by the action of one or more of which pernicious anemia may be produced, 
namely, a lack of the specific intrinsic factor of the stomach, a lack of the 
extrinsic factor of the diet, or a failure of absorption or utilization of the 
product of the interaction of the intrinsic and extrinsic factors These 
postulates can now be extended to include other types of macrocytic anemia 
and can be shown to be consistent with the supposition that vitamin B, is the 
extrinsic factpr 

1 All cases of classical Addisonian pernicious anemia in relapse which 
we have studied thus far, have been mainly due to the operation of the first 
mechanism, a lack of the intrinsic factor m the stomach 

2 Sprue with macrocytic anemia, on the other hand, has been success- 
fully treated by Elders 7 and Ashford 8 with diets rich in animal protein, and 
hence rich in vitamin B s , and more recently we 9 have had success in cer- 
tain cases with jeast Similarly Wills 10 has successfully treated tropical 
macrocytic anemia with autoh zed yeast alone, and Vaughan and Hunter 11 
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have obtained definite results with the same substance in the macrocytic 
anemia of celiac disease These results may now be explained on the basis 
that in all probability the anemia was mainly due to the second mechanism 
outlined above, namely, a lack of the extrinsic factor m the diet 

3 It must, however, be remembered that m certain cases of macrocytic 
anemia, the third possibility, namely, defects of absorption, may be involved 
Thus, in certain cases of pernicious anemia and especially m advanced cases 
of sprue, enormous doses of liver extract given by mouth may be relatively 
meftectiv e while the usual parenteral dose gives a typical response 6 It is 
possible that various factors within the body may also be involved in these 
differences It has also been pointed out that the same mechanism may not 
alwajs be active This is best illustrated by certain cases of the pernicious 
anemia of pregnane)' which during pregnancy show no lesponse to beef 
muscle Alter delivery, however, beef muscle produces a reticulocyte re- 
sponse which may be then increased by the addition of normal human gastric 
juice '1 his we interpret as indicating a lack of the intrinsic factor in 
the gastric juice during pregnancy and its partial recrudescence after partu- 
rition Ihe reappearance of the intrinsic factor has also been observed in 
one case of pernicious anemia following the improvement induced by liver 
thcrap) 5 

It is now possible to explain wh) certain cases of macrocytic anemia will 
respond to both liver extract and autolyzed yeast and others only to liver ex- 
tract T lie difference appears to depend on the presence or absence of the 
mtimsic factor In the light of this evidence it is clear that the common 
tactor for producing macrocytic anemia is the failure of the specific reaction 
between the extrinsic and the intrinsic factois These anemias should, then, 
occur both where, on the one hand, the diet is deficient in vitamin B s , and 
on the other hand, where, although the diet is not grossly deficient, lack of 
the intrinsic factor is found. Thus, sprue and the maciocylic anemias of 
the tropics occur m communities or m mdrv iduals partaking of defective diets 
and show gastric anacidity less commonl) than is found in patients with 
Addisonian pernicious anemia, who usually have more normal diet habits 
In man) cases a combination of gastric defect and dietarj deficiency maj 
txist, which would ha\e the same result upon the specific hematopoietic re- 
action as a tot.il absence of either of its components 

If the evidence be valid that the extrinsic factor of the specific hemato- 
poietic reaction with normal human gastric juice is vitamin B 2 , a new eonccpt 
ut the relation of certain vitamins to the conditions caused bv their lack 
would ‘-tun to be involved The action of a vitamin in curing a deficiency 
m.tv {Ini'- Ik* e-^ntiallv dependent upon a «peufie process in the gastromtcsti- 
n il tra» t , and the deficiency state not «.o ninth a deficiency in the diet as a de- 
fuurc\ mi a reaction in the ga-tromCc-tiru? tract or chew hen m the body 
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Other cases of widely different type, but m which fatigue was the out- 
standing complaint, showed definite improvement in the nervous symptoms 
under treatment with cortm Mental irritability was decreased, sleep im- 
proved and resistance to fatigue, both mental and muscular, was increased 
This was not due to suggestion because injections of saline or adrenalin 
were without effect Moreover the effect was diminished or absent if the 
quantity of cortin was too greatly reduced 

In some cases in which definite organic neurological change was accom- 
panied by muscular w r eakness, cortin caused not only improvement m the 
motor functions but also a rather striking change m the mental status 
Fatigue was diminished with a concomitant increase in strength Myotonic 
manifestations and fibrillation, when present, decreased Depression was 
replaced by cheerfulness, and a sense of well-being even to the point of eu- 
phoria Irritability disappeared, sleep improved, and erotism became nor- 
mal in some of the males These improvements occurred without real 
changes in the organic neurological state 

Improved motility (in muscular atrophy) may have been brought about 
by improved strength, diminished fatigue, and increased sense of well-being 
Italian workers 4 have found that cortical extract is beneficial in certain 
tv pes of neurasthenia and psychasthema 

Cortin affects the nervous system m normal individuals under certain 
conditions If the subject is in excellent condition effects are not easily de- 
tected, but if he is below par, e g tired or nervous from overwork or recover- 
ing from an infection, response to cortin js quite noticeable In the course 
of half an hour lie becomes drowsy While the effect lasts he sleeps more 
soundly and Ins sleep is more beneficial so that less sleep than usual may 
suffice There may be an increased sense of well-being sometimes to the 
point of euphoria Later lie may become more alert and seem ph) sically 
more fit In a nervous or tired subject an increased reserve seems to be 
acquired Certain subjects have shown these responses many times 

We have dwelt at length on the evidence of involvement of the nervous 
svstem including the higher centers m the action of cortin because this has 
been somewhat ignored heretofore 

Muscular Asthenia It is impossible to separate the muscular element 
from the nervous element except in a muscle preparation Therefore, any 
consideration of asthenia in the intact organism involves both the nervous 
and mu'-culur s\ stuns We have already described experiments which prove 
tint mttscle itself is involved in the asthenia 

We. * have studied the effect of cortin on the resistance of the intact mtts- 
tk c to fatigue 'Hus was measured objective!} bv means of an ergometer 
Positive effeti> were obtained in width varving clinical cases and, to a lesser 
degree, m -otre normal individuals Increase m j«ower to work without 
I align** was (w»oi u<d v till general improve m» nt. although in some instance* 
j.t'-dn )>•' t!.< fatigiK *hr«dio!d preced'd definite Mibjtr live* s« ri*.*i;ion of iw~ 


p*i »v < until 
'»► ' j » rat *N 


t-i ,« it a cui'ic.d in'-*' the- w or l- mg p>*wr was merea^d many 
Moam 1 - the f**» r t ~ wa» o»h 50 *o 10 > p # r eent 
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Baird and Albnght 0 found no change m lesistance to fatigue, as shown 
by the ergometer, in their cases of Addison’s disease under treatment with 
cortin except that which might be accounted for by practice Two out of 
our six cases tested by the ergometer showed no change under treatment 6 
In the others, the increased power to work without fatigue often came several 
weeks after treatment had been started The practice factor was ruled out 
Eagle, Britton and Kline 7 found that cortin increased the energy output 
of normal dogs working on a treadmill up to 100 per cent However, they 
do not mention the temperature at which their dogs worked In the Fatigue 
Laboratory at Harvard, it has been found that dogs will travel much farther 
than the best performance obtained by Eagle, Britton and Klme if the sur- 
rounding temperature is cool (private communication of Dr D B Dill) 
There are many factors undoubtedly involved in muscular asthenia 
the nervous factor already mentioned, a circulatory one in some instances, 
and local changes involving the metabolic activity of the muscle itself In 
adrenal insufficiency lactacidogen 8 and phosphagen 9 are reduced Buell, 
Strauss and Andrus 10 found that the ability of the gastrocnemius muscle, 
from adrenalectomized animals, to produce lactic acid autolytically was im- 
paired Likewise, it has been found that lactic acid formation under dif- 
ferent conditions of rest and activity in the muscle of adrenalectomized 
rats is greatly reduced 11 

Cn dilatory Asthema The blood pressure is usually lower than normal 
in an advanced case of Addison’s disease The fundamental cause has not 
been ascertained Heart action may be feeble This may be similar m 
origin to the weakness found in skeletal muscle However, there is some 
evidence that the blood vessels themselves may be at fault The fall in blood 
pressuie which often occurs when the patient changes from a horizontal to 
a vertical position may be significant Lack of vasomotor compensation 
seems to be involved, which m turn includes reflex mechanisms 

Concentration of the blood together with an increase in the relative vol- 
ume of erythrocytes, according to Rogoff and Stewart 12 (see also Est- 
rada 13 ), can be detected m most cases somewhat m advance of the onset of 
symptoms Roughly, this change is coincident with that m the non-protem- 
nitrogen 

Swingle et al 11 recently found a decline in arterial pressure of 20 to 25 
millimeters of mercury m early stages of diminution of blood volume in the 
dog 

Viale and Bruno 16 m 1927 observed that the viscosity of the blood rose, 
accompanied by a marked increase in all blood cells, producing mechanical 
obstruction to the circulation They suggested that the function of the 
adrenal was to regulate the proportion of plasma and that loss of plasma was 
due to increased vascular permeability Edema of the intestinal mucosa, 
congestion of the pancreas and spleen, and an increase of water in the mus- 
cles were also noted They attribute the increase of permeability to the 
nervous system and to changes in vasomotor substances in the blood 



10 


FRANK A HARTMAN 


According to Rowntree and Snell 18 (p 198) a decrease m blood volume 
occurs only m the terminal stage 01 m crises of Addison’s disease The low- 
est volumes were found in shock while improvement was followed by re- 
covery in blood volume 

Compensation for hemorrhage fails m adrenal insufficiency 1T In ani- 
mals (rats) which do not develop adrenal insufficiency as easily as cats or 
dogs, the blood volume may show little or no change Yet the water con- 
tent in many of the tissues of the body is modified 

In lats we have found that complete removal of the adrenals causes an in- 
crease m the water content of many of the tissues, and this occurs m animals 
not showing a severe degree of insufficiency (figure 1) The increase is 


pen CENT 
WATER 



IV. I Water content of tissue •. in normal (9)^.m<l aelren dertomired rats (9) 

at room temperature (27° C ) 


largest in skin and liver, is smaller m muscle and -very slight in brain Blood 
contains the «ame water content in both normal and adrcnaJectonmcd ani- 
mals Exposure of adrenalectormVcd animals to cold or to beat produces 
less shifting of the water of the tissues in adrenalcctomi/cd untreated ani- 
mals tlnn it docs in normal animals 'I be injection of cortin increases the 
ahihte »»f the tissue- to «Iu ft water under such stresses ,H This would ac- 
count at !c tst m part for the lowered resistance to heat which adrenaleelo- 
tm/(d untreated animals possess f figure 2 ). since much of the heat loss is 
trom evaporation of water Cut the rat, from expired air and saliva) The 
slower shift of water nwv be due in part to inadequate < imitation under 
stre-s , { s u«ll tf> mobtied penmnbihtv 

Hurar t 1 joiind tint adrtn •hcPwiu/td rat- had an average sv-tolu blood 
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pressure of 77 nullimeteis of mercury as compaied with 112 millimeters foi 
normal rats This lower piessure developed several hours after the removal 
of the glands 

How early definite hypotension occuis in Addison’s disease is difficult to 
determine So often the blood pressure change is not considered significant 
until the disease is advanced 

In the shock or coma of Addison’s disease it is sometimes impossible to 
correct the anh) drenua by administration of fluid subcutaneously or intra- 
venously On the other hand, a few hours after administration of adequate 
cortin the readjustment occurs and anhydrenua begins to disappear 20 At 
the same time the blood pressure rises Swungle et al 14 emphasize the in- 
ability of cortin-insufficient dogs to take up w'ater from the tissues They 
believe the fall in blood pressure to be caused by decrease in plasma volume 

PERCENT 

WATER 



Fig 2 Water content of tissues in adrenalectomized rats after exposure to 37° C , one 
group (7) injected twice dailj with OS cc of cortin and the other (8) twice daily with 
0 5 cc of isotonic NaCl solution The exposure of the NaCl group was for 132 minutes 
onlj because of collapse while that of the cortin group was for 191 minutes 

Because cortin does not raise the blood pressure of normal dogs they con- 
clude that it “ per se has no effect on blood pressures ” This does not follow r 
Cortm seems to make the enfeebled heart of an Addisonian patient beat 
more strongly It raises the resistance of reflexes to fatigue and thus pos- 
siblv has an effect on vasomotor tone which m turn influences permeability 
Baird and Albright 6 found that the poor vasomotor response m Addi- 
son’s disease was improved by cortin Cortm may also influence the perme- 
ability of tissues as our obsenations have indicated m the water shift m rats 
The influence of cortin on hypotension in cases of Addison's disease is 
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not in keeping with other improvements, except when the pressuie approaches 
shock levels Then cortin, if effective, raises the pressure to 75 or 85 milli- 
meters of mercury within two or three da)s after which there may be a 
gradual rise to 90 millimeters or more However, the pressure commonly 
remains lower than normal, especially m cases of long standing We have 
had cases m which the systolic blood pressure rarely rose above 90 milli- 
meters even with long-continued treatment, yet symptoms of asthenia in the 
nervous and muscular systems had disappeared Whether this was due to 
inadequate dosage or to an irreversible change in the circulatory system re- 
mains unsettled The amount of cortin administered was much less m 
proportion to that given adrenalectomized animals 

Simpson 21 likewise finds that the rise in blood pressure upon treatment 
with cortin is belated and that the upper limits of blood pressure are sub- 
normal 

Renal Insufficiency 

Following the discussion of circulatory asthenia, we take up that of renal 
insufficiency because of the possible relationship 

We know' that cortin is necessary for normal kidney function because if 
the subject (whether an adrenalectomized animal or a case of Addison’s dis- 
ease) lues long enough this organ begins to fail Started in time cortin 
corrects the condition In some instances the failure may be attributed to 
faulty circulation In others further cause must be sought since the blood 
pressuie does not go low enough to account for the disturbance Moieovei 
the decrease and reco\ cry of kidney function do not run parallel to the blood 
pressure changes, there being considerable lag 

That the kidney is directly involved in cortm insufficiency seems to have 
been shown In the work of Hartman, MacArthur, Gunn, Hartman and Mac- 
Donald" in which it was found that in chronic adicnal insufficiency of cals 
there was an accumulation of large quantities of lipoid substances in the 
tubuh contort i 

A more careful stud} of the kidney in tins condition showed degenera- 
tion of the convoluted tubules 23 

Harrop, \\ idenhorn and Weinstein 21 believe that the diminished nitrogen 
and urt.t output, the lessened volume of urine, and the albuminuria produced 
In adrenal insufficiency indicate a special influence of the adrenal cortex on 
kidney function 

It ''terns impossible* in view of the fact> to account for the influence of 
cortin on the l idntv entirely through circulatory changes 


Gvstkois Inst viulity 

Sn'n*' Vldwnu.m patient- give a lu*torv of \try curb gastrointestinal 
* n jV'-m- while r.*ner- e -- jk nence then symptoms ninth later 7 line might 
\' r'-ri’el o>r t, » part In tbr-ngt - m the wrvou- system In the later 
' h* v • vi', » uvulatorv •dt inge i- a factor Not only the more sluggish 
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circulation associated with hypotension but hemorrhages and ulcers which 
develop indicate a circulatory basis Cortin stops nausea and vomiting, 
appetite reappears and weight is regained In patients the limited amount 
of cortin injected probably accounts for the failure to reach the former 
weight level Doubly adrenalectonuzed animals not only regain the for- 
mer weight but with adequate cortin may go beyond Indeed, this is a 
test of the potency of an extract (especially in immature animals) Cortin 
likewise stops the hemorrhage which sometimes occurs from the alimentary 
canal in late adienal insufficiency in animals 

Metabolism 

It is well known that cortin is necessary for normal metabolism Aub, 
Forman and Bright 25 in 1922 showed that metabolism was reduced after re- 
moval of the adrenals This is due m part to changes in the metabolism of 
muscle itself since oxidation is nearly always lower m the muscle of adrenal- 
ectomized animals 20 In 1928 we 27 showed that metabolism of adrenal- 
ectomized cats could be maintained within normal limits with very small 
amounts of cortin Webster, Pfiffner and Swingle 28 in 1931 confirmed our 
results and showed further that metabolism could be brought back to normal 
after allowing animals to pass into the late stages of adrenal insufficiency 
They were unable to show an increase in metabolism in normal animals after 
the injection of cortin These effects on metabolism were independent of 
the thyroid 

It has recently been demonstrated (Griffith, Winter and Parsons, un- 
published) that cortin has no effect on the basal metabolism in normal hu- 
man beings 

A limitation of ability to increase metabolism to meet the demands of 
cold has been shown in cortin insufficiency in animals 29 At first untreated 
adrenalectonuzed animals maintain a compensatory heat production when 
exposed to low temperatures After a short time, however, this fails, and 
heat production may even fall below what is normal at room temperature 
Adrenalectonuzed animals treated with cortin are able to compensate bv pro- 
ducing the extra heat much as do normal animals (figure 3) This failure 
to produce heat in adrenal insufficiency on exposure to cold is not due to re- 
duction m the blood sugar because it frequently occurs with normal sugar 
values Much of the heat production comes from muscular activity' This 
is reflexly increased upon exposure to cold The easy fatigue of the reflexes 
after adrenalectomy may account, m part, for the failure to produce the extra 
heat In addition, changes m the heat producing tissues themselves may be 
partially responsible 

Growth 

Cortin is essential for growth, whether it be the natural de\elopment of 
the young animal or the renewal of tissue in the healing of wounds In 
adrenal insufficiency growth or the healing of w ounds may even 'stop Upon 
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BEFORE 


AFTER 



Fjo 3 Adrenalectomized rats before and after 85 minutes’ exposure to 4° C , one 
group injected twice daily with 0 5 cc of cortin and the other twice daily with 05 cc of 
isotonic NaCl solution One NaCl treated int died 

the administration of adequate amounts of cortm growth is resumed at its 
former rate This is also true of the healing of tissues However, the 
more extensive the injury the greater the amount of cortm required 


Rlstsianxt. to Toxins 

It is well Known that in adrenal msufficiencv there is a lowcied resistance 
to to\m* It has been shown that cortm increases the resistance of adrenal- 
ectonuml animals to hactciial toxins Likewise it has been shown that 

infections increase the demand for cortm Adrcnalcclomi>ced animals which 
become infected must be injected with considerable amounts of extract in 
order to recover Likewise m Addison’s disease cases maintained at a con- 
stant level with a ceitain dosage require much more coilm when infections 
are contracted Death from a minor infection is not uncommon 

'J he pathological changes produced m the adrenals from superficial 
burns" 7 indicate the possibility of adrenal msufficiencv In such conditions 
the swnptoms winch develop are similar to those in adrenal failure An 
illustrative case has come under our observation A child, five vears of age, 
was severe!} burned on about 30 per rent of her bodv surface On the fust 
d iv she vas nauseated On the second dn\ she became irrational and de- 
lirious .it tunes, and there wa* considerable muscular tv itching and irritabil- 
?*v She could not retain liquids On the third day, her temperature was 
«i , h::«rnnl and ■du was seized with a convulsion after which she was sent to 
tit hospital Hinds were injected together with large amounts of cortm 
and v hbm tv » »iv -four hour* *la hid come ottt of the <c mi-coinatosc con- 
dition an S *V*,Ti! *,*r,tu-d improve rnt nt. Withm for tv eight hour* aftn 
i»> *i*n*t'i * tri iMi* at with »irmt utd fin’d* *h< could retain fluid* hv mouth 
:r« l tl * I i !i t . »if' in* ^Mooing for the fir*j tmu stun, th* uiiuri 'I he 
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response to fluids and cortin was so smulai to that obtained in the coma of 
Addison’s disease that we mention it here The relative parts played by 
fluid and coitin in the recovery were undetermined 

Relation or Cortin to Vitamin C 

Cortm seems to have some function in the utilization of certain vitamins 
The changes that take place in the adrenal gland with the development of 
scurvy indicate possibly an overtax on this gland The adrenal is rich m 
vitamin C (hexuronic acid), which (in the guinea pig) is not synthesized to 
any extent in the body Therefore its concentration in the adrenal cortex 
may be significant We 33 have obtained evidence that cortin aids in the 
utilization of vitamin C (figure 4) Guinea pigs fed a diet free from this 

LOSS 



Fig 4 Loss in weight of guinea pigs on a diet in which vitamin C is absent (basal) or 
inadequate (0 7 cc orange juice) showing influence of daily injections of cortin 

vitamin, if injected with cortm, resist scurvy longer than do similar animals 
v\ ithout cortin This is not due to the presence of vitamin C in the cortin 
extract for in the preparation extraction by ether eliminates it If guinea 
pigs are fed a diet containing added vitamin C m amounts inadequate for 
maintenance they resist scurvy longer if injected with cortin than do animals 
similarly treated but w ith cortin omitted Their response to cortin indicates 
a better utilization of the available vitamin C 

Relation to the Gonvds 

There is a good deal of clinical evidence of an intimate connection be- 
tween sex characters and the adrenal cortex Tumors of the adrenal body 
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are sometimes associated with precocious development of the reproductive 
organs. Hyperplasia of the adrenal gland ma}’- be associated with pseudo- 
hermaphroditism especially m the female In the latter case the male pri- 
mary and secondary sexual characters tend to increase at the expense of the 
female 34 

In Addison’s disease menstruation may cease and libido in both sexes 
may diminish or disappear These may not be direct effects of cortin in- 
sufficiency since they could be explained by the lowered activity of the or- 
ganism generally Cortical extract may cause the return of menstruation 
and frequently libido is increased 

Various adrenal preparations have been found to influence the develop- 
ment of the gonads 30 ' 30 

Atwell 37 has found that the oi aries of hypophysectomized tadpoles be- 
come larger in animals treated with extract containing cortin than in un- 
treated controls This observation indicates that the action is not through 
the pituitary * 

Jt has been shown that the interval between menstrual penods can be 
shortened three to five days in normal women by the injection of cortical 
extract 38 

Pregnancy increases the demand for cortin except m the dog Elliott 
and Tuckett 30 found that a cat near full term died more speedil) after com- 
plete adrenalectomy than similarly operated cats not pregnant In rats we 
find that pregnancy requires more cortin 

A condition in the human suggesting adrenal insufficiency sometimes de- 
\ clops m pregnancy In one case of this kind, treatment with cortin re- 
sulted in striking impro\ement 40 

Whether or not cortin alone is responsible for these influences on the sex 
organs or whether cortin is merely necessary for the well-being of the rest 
of the organism, thus indirect!} influencing the gonads, while a second hor- 
mone affects the gonads directly, remain to be settled. 


Pjgmlxtation* 

Although pigmentation is considered one of the cardinal signs in Addi- 
son’s disease, it is not alwais present " E\en where pigmentation is present 
it is sometimes impossible to attribute it to Addison's disease because of the 
smuhrit) to die pigmentation found m other conditions In four of our 
taM s definite decrease in pigmentation has been shown after the use of coilm 
It is mtrr<s{mg to note that after rcco\cr\ from a relapse m a <c*\crc* 
i of Addison’s disease, desquamation o\er the hod} nine become \cr\ 
nnrl ul In adrtfi.deciomtzed animal', on the* other hand, no proecd changes 
in p gnu station Ime cur lmn recorded 'I lure is a change in the shm 
boutu- \ trfslih dnun area m a white* cat becomes dirty grn\ 
u d nourished In tb* late stages of iii'iifth t* tit \ the hair 

on* ♦a-t't} i> r i u* ! pallid out in m Ndmimetration «.f <ortm to 

** * ■. .i*. >:,ds r*-torf - tb« 'bio j (t jt' b<"dth} a r a net and tlv* Ini r again 
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Chemical Changes in the Organism 

It lus been thought that a change in some one substance in the body 
might account for cortm insufficiency Many chemical changes have been 
suggested as responsible We shall briefly discuss two 

Cai bohydrate Metabolism Although it has been known for a long time 
that the blood sugar was frequently low, especially in the later stages of 
adrenal insufficiency, no great significance was attributed to this by any one 
until Britton , 42 on the basis of certain experiments, concluded that the change 
in carbohydrate metabolism in adrenal insufficiency was of outstanding im- 
portance Undoubtedly, it is important in many instances, yet the irregu- 
larity of its appearance, even m severe cases of insufficiency, would seem to 
rule it out as the chief effect of adrenal insufficiency 18 

Sodium and Potassium The loss of sodium and the increase m potas- 
sium in some instances of adrenal insufficiency likewise suggested a funda- 
mental cause Baumann and Kurland 43 observed a fall in sodium and a rise 
in potassium of the plasma after adrenalectomy in cats and rabbits Loeb 44 
has found similar changes in patients with Addison’s disease Marine and 
Baumann 45 were able to show that the administration of isotonic solutions 
of sodium compounds increased the duration of life in adrenalectomized ani- 
mals This has been confirmed by a number of workers The injection of 
large amounts of isotonic solutions of sodium compounds probably helps to 
restore the water exchange in tissues Such injections in adrenalectomized 
rats increase the ability to form anti-bodies 40 Anti-body formation is sub- 
normal in these animals after adrenalectomy 

None of the changes suggested seem to be specific either as a test for 
adrenal insufficiency or as a primary cause of the condition 

Clinical Use of Cortin 

In order to understand better the clinical use of cortm, let us recapitulate 
the changes which occur in cortm insufficiency first and foremost, the asthe- 
nias of the nervous system, muscular system and circulation, no one of which 
is very clearly set apart from the others , renal insufficiency, which may be 
due in part at least to changes in the kidney itself , gastrointestinal instability, 
which may have both peripheral and central elements, reduced metabolism 
and growth, which depend upon the activity of the tissues concerned as well 
as the general body condition, lowered resistance to toxins, which may be 
merely another aspect of lowered function in a number of tissues , the in- 
creased pigmentation and changes in the skin , and the reduced activity of the 
sex organs We speak of these as cortm insufficiencies because this sub- 
stance is able to correct or abolish them The relationship to vitamin C de- 
ficienc} likewise must not be forgotten At the present time the most rea- 
sonable hypothesis seems to be that cortm is a general tissue hormone , but, 
if for no other reason than the importance of the tissue invohed, cortm 
seems to play a paramount role in the function of the ner\ ous s\ stem 

With an understanding of the changes that take place in the prions 
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stages of adrenal insufficiency and their responses to tieatment with coitm, 
one has a basis for its clinical use in Addison’s disease or any other cortin 
deficiency 

In the early stages of Addison’s disease, or in coi tin insufficiency m other 
clinical conditions, there is no criterion for diagnosis A therapeutic test 
with cortin seems to be the only means at our disposal to detect the insuffi- 
ciency However, a positive response does not necessarily indicate cortin 
insufficiency since cortin has a pharmacological action in normal subjects 
Conditions for Its Use Asthenias which are unaccounted for by any 
known cause can be treated with cortin without harm So far, no one has 
been able to show deleterious effects in any organism from the use of cortin 
It is only when extracts are crude or toxic that care must be taken One 
must bear in mind that the responses from cortin are not necessarily immedi- 
ate Although they maj occur within a few hours, greater effects may ap- 
pear after two or three days’ treatment and sometimes the most marked 
effects come se\ eral days after treatment is discontinued 

It is best to inject once or tw ice daily for a week or two and then dis- 
continue treatment This seems to be more effective than occasional treat- 
ment every few r dajs Moreover, it gi\es a better test of the possibilities of 
i espouse in (he mdiudual 

We have used cortin in a great \anely of conditions — and in consider- 
ahlv more than sixlj cases Many others also ha\ e employed cortical ex- 
tracts which undoubtcdl} contain coitm, the vital hormone of the adrenal 


cortex 

Although the benefit which is sometimes derived fiom the use of cortm 
m;t) at first suggest that the course of the disease has been checked, such im- 
provement mav ha\e to be attributed incieh to the pharmacological effects of 
the extinct, name!), improvement of the nervous svsteni, better sleep and an 
increased sense of well-being even to the point of euphoria Usually such 
effects ate onlv temporary Therefore, too much must not he expected 
when a positive icsponse is obtained 

Dosage can he determined onlv In trial, but three to ten cubic centimetcis 
per day of a potent extract (the product of 30 gin of cortex to cadi cubic 
untimeler) should give a jxisimc result m any but severe cases, esjiccially 
if tla. tre itmcnt be continued for four or five davs 

7 n ithuent of Additon's Diu au In know u cases of cortm insufficiency, 
>tich as Addison’s distant due regard should be given to the conditions 
which imrc.*=e the demand for cortm m ordti to avoid them'''' 4 ' These 
art infection**, tn\m- e\|>oMjri to heat and cold, dehvdration. strenuous 
oMcnc. worn , index d am stn — which taxi- the organism In normal 
.mini d- tv idem** of increas'd activity in the adrenals under strt-s i- found 
m tkur « 'dirge me ut n**Me 1 > 

'frer*me*tt with »ort«n ttnv 5« internum ut m md<l cast - of \ddi-on's 
.u*' th» <{• * 1« mg d tt rmm d lo trid The amount inn tied dadv 
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Table I 


Influence of Various Stresses on Adrenal Weight 



Stress 

No of 
rats 

Adrenal weight 
Per cent gain 
o\ er controls 

Cortex 

Per cent gam 

Medulla 
Per cent gain 

I 

Exercise 

12 

14 29 

92 

19 0 

II 

Cold 

42 

1090 



111 

Trauma 

12 

545 



IV 

Toxin 

12 

2290 

380 

23 8 


I 1200 meters in two hours fv\ e daj s a week until 12 exercise periods had been run 
II Exposed to cold 20 to 75 hours m from 3 to 14 dajs 

III Small piece of tail or skeletal muscle remo\ ed twice a u eek for five weeks 

IV Injected daily with dead Staphylococcus aureus for 30 days increasing from 5 billion, 
first week to 25 billion, last week 


to maintain treatment for a few da) s until the patient seems to have reached 
an optimum w hen treatment may be discontinued for a period With each 
sign of cortin insufficiency it is best to resume treatment immediately be- 
cause the patient tends to go a little farther down lull with each exacerbation 
Subcutaneous injection is preferred because of the slower absorption and 
the ease of accomplishment The intravenous route is employed in emer- 
gencies 

In more severe cases continuous treatment seems on the whole desirable 
because one is substituting cortin for adrenals that are entirely inadequate 
One must also bear in mind that the stage of irreversibility may be unex- 
pectedly readied 

Irrcva sibihty In the terminal stage of Addison’s disease cortin some- 
times fails to bring about recovery This might be due to inadequate dosage 
or to the development of an irreversible condition That the latter is some- 
times true is indicated by the work of Hartman and Winter 48 They found 
sometimes that doubly adrenalectomized animals (cats, guinea pigs and 
monkeys) that had developed a crisis spontaneously or as a result of exer- 
cise, could not be more than temporarily benefited by the administration of 
large amounts of cortin This stage of irreversibility seems to vary m dif- 
ferent individuals and may develop with few premonitory symptoms It 
seems to develop more readily under stress, e g toxins and exercise Re- 
peated relapses to the point of prostration seem to make recovery more diffi- 
cult Death may occur suddenly with little warning Patients suffering 
from Addison's disease sometimes die under treatment with cortin because 
exacerbation of s) mptoms is not accepted as indicating that increased dosage 
should be speedily instituted Bearing these points in mind, ive find it good 
practise to inject cortm immediately upon exacerbation of symptoms The 
patient is carefully watched and if improvement is not shown within two 
hours additional injections in increasing amounts are made until improve- 
ment occurs The dosage and frequency may then be gradually decreased 
as long as the optimum condition of the patient is maintained 
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Summary 

1 An account of the possible functions of cortin is given to serve as a 
basis for clinical use of the hormone 

2 The foremost symptoms of cortin insufficiency are asthenias of the 
nervous, muscular and circulatory systems The effects of cortin on these 
systems indicate a paramount role m their functions Because of the com- 
manding place occupied by the nervous system in the organism the function 
of cortin in its activity is outstanding 

3 In addition, cortin seems to pla}' a role in the activity of other tissues 
including the kidney, gastrointestinal system, and the gonads 

4 General aspects of the problem are the influence on metabolism, 
grow th, resistance to toxins, and changes in the skin and mucosa 

5 A newly discovered function of cortin is the part that it seems to play 
in the utilization of the antiscorbutic vitamin Guinea pigs fed a diet de- 
ficient m the latter, resist scurvy longer if injected with cortin than do similar 
animals without cortin 

6 Thus far, none of the chemical changes suggested seems to be specific 
either as a test for adrenal insufficiency or as a primary cause of the condition 

7. The use of cortm in Addison’s disease and other clinical conditions in 
which asthenia is an outstanding sj mptom is discussed 

8 The danger of the development of an irreversible stage in severe cases 
of adrenal insufficiency is stressed 
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DIFFERENTIATING SOME FUNCTIONS OF THE 
ANTERIOR PITUITARY HORMONES * 

By Oscar Riddle, Ph D , Cold Spnttg Hcnboi, New Yoik 

About twenty different physiological effects have already been found to 
follow the ablation of the anterior pituitary, or to appear in response to sup- 
plements of this tissue or its extracts when injected into intact animals 
Some of those who have described such effects have wisely refrained from 
the conclusion that a particular effect necessarily represents a direct and spe- 
cific response to an anterior lobe hormone During the years ahead of us 
the number of truly direct and specific effects, as well as of others of quite 
secondary and non-specific nature, may be expected to multiply 

In much that I may venture to say on this somewhat inaccessible field of 
study I speak with no air of finality, also, I must beg permission to mention 
only half of this group of responses, and to discuss only four of them 
The great difficulty confronting investigation m this field is that we are not 
yet sure that all of the anterior lobe hormones have been isolated or recog- 
nized, and that none of those now known has been isolated m absolutely pure 
form Indeed, as this paper must indicate, practically all of the prepara- 
tions hitherto used can be shown to be mixtures containing two or more hor- 
mones in addition to other foreign substance 

Clinical studies provided early and numerous instances of functions or 
functional disturbances associated with the anterior pituitary The ablation 
of the pituitary of the immature frog and mammal, and also that of man — 
v ork with which the names of P E Smith, B M Allen and of Cushing are 
so much associated — resulted m much basic information as to the role of this 
organ in development, in maturit)’-, and in disease Together with the repair 
effected by later anterior lobe supplements the responses of the young to 
h} pophvsectomv made it clear that this organ contributes something essential 
to body growth and to the development of the sex organs (gonads), the 
thyroid and the adrenal cortex These are four responses with which sound 
thinking concerning the functions of the pituitary may veil begin 

From a different approach to this question a real adtance has been made 
in the detection of the numbei and tvpes of hormones produced by this gland 
Evans and Long 1 disclosed a growth hormone Smith 2 and Zondek and 
Aschheim 3 simultaneously certified the existence of a sex maturity or gonad- 
stimulating principle The complete distinctiveness and unrelatedness of 
those two hormones — growth- and gonad-stimulatmg — has been sharph 
questioned bv Evans, Meyer and Simpson , 4 but the experience of our own 
laboratory leaA es us nearly or quite convinced of their complete individuality 
Much has been written recently concerning a “ luteinizing ” hormone of 

* Paper read at a general session of the Sct. entcenth Meeting of the American College 
of Ph\ sicians, Montreal, Februan 7 1911 

From the Station for Experimental E\olution Carnegie Institution 
3 23 
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anterior pituitary origin I believe that the evidence adduced is wholly in- 
adequate, and that the phenomena of lutemization rest upon an explanation 
which we shall attempt to give elsewhere 

We now turn to a consideration of two specific responses, and of a new 
and third pituitary hormone That something contained in the anterior 
pituitary is responsible for activating the developed mammal y gland to the 
secretion of milk was shown by Strieker and Gruter °> °> 7 , this result has been 
confirmed by Corner 8 and others Again, Riddle and Braucher 0 showed 
that the development and secretion of the crop-gland m pigeons is also a spe- 
cific response to one or another hormone of the anterior pituitary Quite 
lecently Riddle, Bates and Dykshorn have been able to demonstrate the pres- 
ence of a hitherto unrecognized hormone of the anterior lobe, and to show 
that the lactation and crop-gland responses are wholly ascribable to this third 
pituitary hormone This new hormone we have called “ prolactin ” Since 
the two above-mentioned responses are so clearly dependent on this new hor- 
mone, and the description of these points is only now in press, or has ap- 
peared only m preliminary notices (Riddle, Bates and Dykshorn 10 ’ 11 ' 12 ), I 
must here give considerable attention to this aspect of the subject In doing 
this we shall incidentally find clear proofs that some of the most currently 
used pituitary extracts are mixtures of two or three distinct hormones 

In the tabulations which follow we are obliged to give only condensed 
and rather smooth parts of the voluminous data of Riddle, Bates and Dyks- 
horn, who have used more than 600 animals for these tests The data of 
table 1 show that the two types of pieparation of “growth” hormone used 
also contained very considerable amounts of the gonad-stimulating hormone, 
since the testes of all treated animals show a marked increase m size * That 
the preparations did, in fact, contain the “ growth ” principle is indicated by 
the rapid and consistent increase of body weight in treated animals That 
some of these preparations did, while others did not, contain prolactin is 
shown by the weights of the crop-glands We find that an unstimulated 
single crop-gland of an immature ring dove weighs less than 200 milligrams, 
and that weights in excess of that amount indicate the presence of prolactin 
The greater the amount of prolactin used the greater is the increase of weight 
m the crop-gland The duration of the dosage is another factor in this re- 
sponse , we find the maximum weight increase in this gland is attained at the 
end of seven days , dosage during either longer or shortei periods probably 
yields less than the maximum response 

Our own pieparations of the gonad-stimulating (or sex maturity) hor- 
mone cause good testis growth, loss of body weight, and no crop-gland re- 
sponse They are therefore free from prolactin, and apparently contain 
little or none of the growth hormone Prolonged dosage with this hormone 
causes disproportionately heavier testes (Riddle 13 ) than does a shorter term 

* A preliminary test of a preparation of the growth hormone of Collip, Selye and Thom- 
son has indicated that it is quite free of demonstrable amounts of the gonad-stimulating hor- 
mone, this gives their preparation a wholly unique position among those now available for 
our tests 
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Table I 

The Hormones Present in Various Anterior Pituitary Extracts, as Determined by Injection 
into Immature Male Ring Do\es (Excerpt from Data of Riddle, Bates and Dykshorn) 


Dosage 

Age 

of 

bird 

Body weight 

Testes 

Weight 

single 

crop- 

gland 

Preparation 

Per 

day 

Bpfl 

HI 

Start 

End 

Test 

animal 

Average 

control 

Kind 

No 



cc 

days 

mos 

gra 

ms 

millig 

Tams 

mgms 

Growth hormone 

36 

04 

5 

3 3 

142 

170 

61 7 

13 9 

140 

(of Lee and Schaffer) 

l 00 

05 

4 

25 

155 

168 

43 1 

67 

218 

Growth hormone 



04 

S 

28 

150 

173 


85 

245 

Phyone (Van Dyke) 

* 

08 

7 

2 8 

161 

193 

50 7 

85 

230 

Gonad-stimulating* 

30 

05 

5 

27 

153 

140 

43 0 

76 

175 

(our own preparations) 

43 

05 

5 

27 

160 

148 

70 4 

76 

150 

"Luteinizing” (Method 










Hisaw et al) (our own) 


05 

7 

29 

174 

165 

86 2 

8 7 

780 

Antuitrin 2966759 


02 

4 

25 

157 

148 

16 2 

67 

185 

(Parke, Davis Co ) 










095029-B 


03 

9 

27 

132 

132 

67 0 

76 

160 

Prolactin (our ow n) 

llat 

4t 

4 

26 

145 

146 

15 3 

70 

290 


23 

10 

4 

26 

148 

154 

75 

70 

985 


29 

10 

5 

21 

164 

162 

3 9 

60 

880 


34 

10 

5 

24 

137 

118 

3 0 

68 

840 


41 

4 

4 

1 

25 

i 

135 

140 

68 

67 

410 


* Traces of posterior lobe hormones present 

t This preparation (11a) contaminated with traces of gonad-stimulating hormone 
j Prolactin dosage is expressed in milligrams , usually 0 4 or 0 5 c c of fluid was used 


of dosage The “luteinizing fraction” of Fevold, Hisaw and Leonard 14 is 
clearly a mixture of gonad-stimulating and prolactin hormones Commer- 
cial antuitnn (Parke, Davis and Co ) contains only, the gonad-stimulating 
(and thyroid-stimulating) principle m amounts demonstrable m our ani- 
mals Our preparations of prolactin are shown to be free of the gonad- 
stimulatmg hormone , they should contain little or no growth hormone , and 
they cause marked enlargement and functioning (“crop-milk” secretion) 
of the crop-glands 

In table 2 it can be seen that lactation m guinea pigs and rabbits is pro- 
duced by only those particular preparations which in table 1 produced the 
crop-gland response Growth or gonad-stimulating hormones fail to acti- 
vate die mammary gland to the secretion of milk The new hormone, pro- 
lactin, accomplishes this specific activation in normal and castrate females, 
and even m suitably prepared normal and castrate males (Riddle, Bates and 
Dykshorn 10 - u * 12 ) 

Two additional responses, liver and thjroid enlargement, the latter 
thought to be a specific response to a principle contained in the anterior 
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Taint II 


Showing that Milk Sect chon m Guinea Pigs and Rabbits Results from the Injection of 
Prolactin and Not from the Other Two Anterior Pituitary Hormones (Excerpt from Data 
of Riddle, Bates and Dykshorn) 


Kind and condition 
of animal 

Body 

weight 

Pituitary derivative 


Result, including date 
of beginning lactation 

Type or description 

KS1 

Daily 

dosage 

d\ young (RW)* 

grams 

393 

Gmnea pigs 
Prolactin 

23 

EH 

Lactation 4th day 

9 , parous (13) 

748 

II 

29 

KH 

Lactation 3rd day 

9, “ (2) 

645 

II 

34 

m fm 

Lactation 3rd day 

<?, castrate (R S )* 

490 

41 

41 

20 

Lactation 5th day 

9 , parous (4) 

530 

Growth (+ matur ) 

00f 

1 0 

No lactation (6 days) 

9 , parous (5) 

558 

II II 

00 

1 0 

" " (6 days) 

9, parous (11) 

810 

Maturity^ (own) 

30 

30 

No lactation (8 days) 

9, “ (15) 

660 

II II 

30 

30 

“ “ (6 days) 

9 , mature (10) 

3400 

Rabbits 

Prolactin 

29 

30 

Lactation on 3rd day 

9, castrate (AJ) 

3100 

II 

34 

2 7 

Lactation on 3rd day 

9 , castrate (Gr ) 

3700 

II 

41 

40 

Lactation at 3{ days 

9 , mature (Ep) 

3000 

Growth (+ matur )§ 

— 

14 

No lactation (6 days) 

9 , mature (22) 

3600 

II II 

— 

30 

“ " (10 days) 

9 , mature (3) 

3300 

Maturityi (own) 

30 

3-6 

No lactation (6 days) 

9 , mature (P) 

5400 

II li 

43 

80 

“ " (4 days) 


* Preliminary treatment for mammary growth with theehn and progestin 
tThe preparation of Lee and Schaffer 

t Used as a synonym for the “ gonad-stimulating " hormone, and contains traces of 
posterior lobe hormones 

§ Phyone, prepared by the Wilson Laboratories, method of Van Dyke and Wallen- 
Lawrence 

pituitary, will next be considered At least a tentative examination of these 
responses is possible oij the basis of such separation and classification of an- 
terior lobe hormones as is provided by the data of table 1 

Smith and Engle 18 noted that the livers of immature rats given pituitary 
transplants for periods longer than four days were apparently significantly 
enlarged The restoration or repair of the thyroid m hypophysectomized 
tadpoles had long before been observed after parenteral administration of 
pituitary by Allen 16 and the Smiths 17 Otherwise, Riddle and Flemion 18 
were first to report that aberrant thyroids and livers result from (the 
glycerin extract and suspension of) pituitary tissue repeatedly administered 
(mtrapentoneally) to full grown animals (doves) Riddle and Polhemus 10 
showed that an extract (beef) prepared for a high concentration of the 
growth principle, and another (sheep) prepared for high concentration of 
the gonad-stimulating principle (but each doubtless containing the other, in 
addition to other anterior pituitary derivatives) both markedly and regularly 
produced enlargement of the livers and thyroids of young doves and pigeons 
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of both sexes Appaiently no other studies have reported a response in the 
liver from anterior pituitary administration, but Putnam, Benedict and 
Teel 20 produced m dogs a general body overgrowth with which they report 
an associated general macrosplanchnia Tables 3 and 4 provide further 


Table III 


Liver and Thyroid Response m Ring Doves Obtained from Hormones (or Preparations) of 
the Anterior Pituitary (Excerpt from Data of Riddle, Bates and Dykshorn) 


Preparation 

Daily dosage 

Body 

weight 

Age 

Liver 

Thyroid 

Crop- 
gland 
active 
(+) or 
not (-) 

Kind 

No 

aYJTH 

5 

be 

6 

m 

Start 

End 

Test 

Con- 
trol 
(an 
av ) 

Test 

Con- 
trol 
(an 
av ) 





days 

gra 

ms 

mos 

gr 

ams 

milli 

grams 


Grow th 


02 

1 5 

5 

139 

144 

3 1 

6 32 


21 9 

14 8 



(+ maturity) 

36 

02 

1 5 

5 

11*1 

113 

30 

4 43 


42 0 

20 0 

— 

(Lee and 


03 

2 2 

9 

137 

146 

3 2 

6 12 


65 9 

20 0 

— 

Schaffer) 


03 

2 2 

10 

142 

170 

33 



36 5 

14 8 

— 



06 

45 

9 


153 

33 



37 5 

(14 1) 

— 



06 

45 

10 


134 

33 

6 51 


67 0 

(26 4) 

— 

Growth 


04 

(4) 

6 

172 

182 

14 0 

10 06 

2 0-4 0 

415 

15 3 

BM 

(+ maturity) 


04 

(4) 

7 

160 

174 

14 0 

12 05 


41 7 

15 3 

Km 

(traces 


08 

(8) 

5 

137 

138 

28 

4 42 


29 3 

13 9 

win 

Prolactin) 


04 

(4) 

8 

152 

164 

28 

4 21 


22 3 

13 9 

ml 

Phyone 

Rbl; 

04 

(4 

8 

150 

173 

2 8 

5 81 


44 3 

15 3 

I»1 

(Van Dyke) 


08 

(8) 

7 

161 

193 

28 

6 00 


39 8 

15 3 

wm 

Gonad- 


02 

? 

5 

134 

127 

28 

2 15 

3 03 

26 4 

20 3 



stimulating 

OUd 

02 

? 

5 

144 

136 

2 8 

2 67 

3 03 

28 4 

20 3 

— 

(+ traces 













Pituitrin) 


05 

22 

6 

157 

141 

2 9 

2 91 

3 33 

29 2 

20 1 

— 

(own 


05 

2 2 

6 

160 

144 

3 3 

244 

2 95 

Kylii 

(23 0) 

(+> 

preparations) 















05 

35 

5 

143 

139 

2 9 

2 63 

2 87 

43 9 

20 0 

— 



05 

3 5 

5 

143 

130 

29 

2 71 

2 87 

72 9 

20 0 

— 


43 

05 

35 

5 

160 

148 

2 7 

2 62 

2 60 

24 7 

15 3 

— 



05 

3 5 

7 

172 

166 

13 7 

3 05 

2 79 

EE 

13 9 

— 



05 

3 5 

8 

165 

162 

12 3 

2 98 

2 95 

61 8 

(23 0) 

— 

Prolactin 


m 

jffl 

n 

145 

138 

28 


3 33 

14 8 


++ 

(own 


Eli 


Rfl 

145 

146 

2 6 


3 35 

36 2 

26 2 

++ 

preparations) 

11a* 

EH 


mm 

152 

164 

13 5 


3 32 

25 2 

(14 1) 

+++ 



Yin 


mm 

145 

146 

2 7 

3 51 

3 35 



+++ 





MM 

132 

133 

2 8 

4 05 

3 33 

12 7 


+++ 





4 

181 

162 

2 8 

3 42 

3 07 


(14 1) 

++ 





4 

116 

110 

3 0 

2 88 

2 87 

22 9 


++ 


oy 



7 

137 

134 

3 1 

3 07 

2 87 

EEE 


+++ 





7 

152 

137 

2 9 

3 16 

3 02 

13 5 

(11 9) 

+++ 


* Traces of gonad-stimulating hormone in preparation No 11a 


data concerning tins response of the liver — a response which indeed may 
be non-specific and of mixed and secondary origin Our earliest indica- 
tion of a size increase m the thyroid from something contained in the 
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antenor pituitary extracts has been full} continued and developed much fur- 
ther by others Loeb and Bassett, 21 Aron 22 and others got thyroid hyper- 
trophy m mammals, with definite evidence for increased thyioid function 
Schockaert 28 supplied similar evidence from the duck 

The next step to be taken — and the one undertaken m the following para- 
graphs — is to identify the particular anterior pituitary hormone lesponsible 
for liver enlargement and for thyroid enlargement On this point it should 
be noted that an early and remaikable study of Smith and Smith 24 clearly 
indicated that the pituitary principle that reacts with the endocrine system is 
separate (even topogiaphically) from that controlling body giowth This 
view was supported by Evans 28 Later, Smith 20 supplied cogent evidence 
for the view that two anterior pituitary hormones affect thyroid structure 
and activity , one — apparently the gonad-stimulating- — stimulates the thyroid, 
while the other — the growth hormone or another one associated with it in 
the earlier prepared alkaline extracts — depresses the thyroid Crew and 
Wiesner, 27 from observations on batiacluans, found it probable that there is 
a separate and distinct thyreotropic hormone Aron 28 inclines, though with 
some reserve, to the view that it is the gonad-stimulating hormone that in- 
duces the response in the thyroid Loeb 20 from extensive studies on guinea 
pigs, concludes there is no connection between gonad growth and thyroid 
hypertrophy, but a tendency of certain anterior pituitary preparations simul- 
taneously to inhibit full follicular growth, produce lutein bodies, interstitial 
glands and hypertrophy of the thyroid The uncertainty and contradictions 
expressed above are traceable, I believe, to two sources , namely, to the mixed 
and largely unknown hormone content of the extracts necessarily used 
hitherto, and to the unsuitability of the rodent ovary for the assay of the 
gonad-stimulating hormone in unpurified evtiacts (not implants) of the 
pituitary 

The data of table 3 show that the growth hormone of Lee and Schaffer 
and that of Van Dyke and Wallen-Lawrence (phyone) gave good increases 
in body weight in our tests Our complete assays of these preparations 
show that they contain the gonad-stimulating hormone in addition to that for 
growth One preparation of Lee and Schaffer was free of prolactin, while 
phyone contains traces of prolactin The tabulated data show that both 
preparations cause prompt enlargement of both the liver and the thyroid, to 
this there is no exception All of the liver responses shown here were caused 
by exti acts rich in two potent hormones which probably never coexist in such 
quantity m a normal animal The response may therefore be definitely 
pathological, not physiological 

Let us next note the effects of some quite good preparations of the gonad- 
stimulatmg hormone prepared m collaboration with Dr Bates in our own 
laboratory The injection of these preparations causes our animals to lose 
weight and, m the quantities used by us, they show no prolactin They are 
indeed known to be contaminated with the posterior lobe hormones, but dos- 
age uith these latter hormones (alpha and beta hypophamme) was earlier 



FUNCTIONS OF ANTERIOR PITUITARY HORMONES 


29 


shown (Riddle and Polhemus 10 ) to cause enlargement in neither the liver 
nor the thyroid of these animals The data tabulated here show that these 
preparations of the gonad-stimulating hormone did not (in any case) cause 
enlargement of the liver, on the other hand, they did (in every case) produce 
an enlargement of the thyroid It would seem therefore that the thyreotropic 
response is produced by the gonad-stimulating hormone, or by another sub- 
stance (not growth hormone and not prolactin) with similar solubilities 
Further, that the liver enlargement is mediated by the growth hormone, or 
by a substance (not gonad-stimulating hormone and not prolactin) whose 
solubilities are similar to those of the growth hormones, or — more probably 
— by growth hormone admixed with non-physiological and incompatible 
amounts of another pituitary principle or substance Possibly the same ap- 
plies to pituitary-mduced glycosuria (Houssay and Biasotti 30 ) 

Examining next the data obtained from similar injections of prepara- 
tions of prolactin (free or nearly free of the gonad-stimulating and growth 
hormones) we note that this hormone — though producing its normal effect 
on the crop-glands and lactation — fails to produce significant size-change in 
either the liver or the thyroid These data make it improbable that prolactin 
alone is responsible for either the liver or thyroid enlargement which so com- 
monly follows the injection of extracts of the anterior pituitary 

Members of the medical profession will perhaps have a special interest in 
the data of table 4 It is here shown that prolan (from pregnant urine) in 
the form of antuitrin S, and as generously supplied to us by Dr Oliver 
Kamm, of the Research Laboratories of Parke, Davis & Co , does not demon- 
strably affect the size of either the liver or the thyroid in our animals I be- 
lieve that the clinical value of this substance is beyond question, that to 
ascribe to it a pituitary origin is a most hazardous venture , and that to con- 
fuse or to associate it with a gonad-stimulating pituitary principle is a serious 
error 

The additional data given m the lower part of this table show that the 
commercial product, antuitrin ( Parke, Davis & Co ) , causes no enlargement 
of the livers of our animals , it does, however, in all these tests, cause enlarge- 
ment of their thyroids It was earlier ’shown (Riddle and Polhemus 10 ), 
and is now confirmed, that fresh samples of antuitrin stimulate testis growth 
in doves and pigeons Birds injected with this pieparation tend to lose 
weight, their crop-glands are unaffected, but their gonads grow and their 
thyroids enlarge Thus we here again find the thyroid response associated 
with the gonad-stimulating effect 


Summary 

Following the isolation of a third anterior pituitary hormone (prolactin) 
in fairly pure form, together with the marked adiance in the assay and 
purification of the growth and gonad-stimulating hormone facilitated bv 
this accomplishment, it is perhaps admissible to attempt the association of 
certain tissue responses with each of the (three) now known hormones of 
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Table IV 

Liver and Thyroid and Other Responses of Ring Doves to Other Anterior Pituitary and 
Pregnant Urine Preparations (Excerpt from Data of Riddle, Bates and Dykshorn) 


Preparation 

Daily dosage 

Body 

weight 

Age 

Liver 

Thyroid 

Crop- 
gland 
active 
(+ ) or 
not (-) 

Kind 

Vol- 

ume 

£ 

fcX) 

2 

mis 

■ 

Start 

End 

Test 

Control 

Test 

Con- 
trol 
(an 
av ) 




days 

gra 

ms 

mos 

S r 

ams 


grams 


Prolan (from urine) 

02 

20 

5 

143 


30 

3 88 

2 0-4 0 

21 6 

14 8 


Antuitrm S 

02 

20 

7 

164 

159 

21 2 

4 12 


14 1 


— 

(095029-B) 

02 

20 

7 

I (,!<] 

(c£l 


3 71 


16 8 

(21 7)t 

— 

(Parke, Davis 

02 

20 

7 

156 

147 

2 8 

2 86 


25 7 

(21 7) 

— 

Co) 

02 

20 

7 

147 

155 

80 

3 67 


13 4 

(21 7) 

— 


0 2* 

20 

7 


131 

19 2 

2 84 


18 6 

15 6 

_ 


0 2* 

20 

7 



18 3 

3 05 


wm 

(22 7) 

— 


0 2* 

20 

7 



25 2 

4 12 


14 5 

14 0 




0 2* 

20 

7 


134 

19 4 

2 60 


11 2 

(14 3) 




02 

20 

10 

157 

140 

12 9 

5 59 



14 8 

— 

Antuitrint 


20 

4 


148 

25 

2 23 


11 9 

13 8 



(Parke, Davis 

0 33 

45 

4 


■Ml 

32 


2 0-4 0 

17 3 

15 1 



Co) 

0 25 

35 

5 

139 

136 

2 8 

3 91 


23 1 

(14 1) 

— 


fa 

70 

5 

145 


26 



21 9 

20 3 

— 


its 

70 

5 

154 


27 

2 78 


33 3 

20 0 

— 


la 

70 

5 

■ p J 


29 

2 63 


42 4 

(26 4) 

— 


0 33 

45 

9 

mP S 


27 

3 31 


35 8 

20 0 



0 33 

45 

9 

■E tl 


2 7 

3 62 


24 6 

(23 0) 

— 


0 33 

45 

9 

IT 3 


2 7 

2 84 


19 6 

14 7 

— 



45 

9 

144 

141 

28 

4 68 


38 2 

20 0 

— 


* These from preparation No 095170-A 

t Parentheses indicate control weights which are definitely less reliable than others 
j Antuitrm was earlier shown (Riddle and Polhemus) to contain the gonad-stimulating 
hormone, this now confirmed 


the anterior pituitary Hitherto, only accelerated body growth was a proved 
specific response of the growth hormone , and only accelerated gonad growth 
a proved specific response of the gonad-stimulating hormone 

The recent isolation, identification and assay of a third anterior pituitary 
hormone by Riddle, Bates and Dykshorn included the demonstration that 
active milk-secretion m mammals, and the crop-gland response in pigeons are 
specific responses to this third hormone — prolactin Some facts essential to 
that demonstration are here reviewed 

Some data concerning prolan are given The “luteinizing substance” 
obtained from pregnant urine probably does not derive from the anterior 
pituitary To associate it with the gonad-stimulating principle of the pitui- 
tary is considered a serious error 

Commercial antuitrm (Parke, Davis & Co ) is again shown to contain 
demonstrable amounts of gonad-stimulating (and thyroid-stimulating) 
hormone 
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The enlargement of the liver following the administration of extracts of 
the anterior pituitary is probably a non-specific, secondary and pathological 
sequel — illustrating a type of response requiring careful analysis in work 
u ith unpurified pituitary extracts This liver response, like a similarly in- 
duced glycosuria, is probably the result of a functional dyshannony resulting 
from the simultaneous presence in the blood — in unusual and non-physiologi- 
cal amounts — of two or more potent anterior principles which never nor- 
mally thus coexist in the blood 

Hyperplasia of the normally developed thyroid following pituitary ad- 
ministration is a specific response to the gonad-stimulating hormone, or to 
another anterior pituitary derivative having similar solubilities 
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THE EFFECT OF HORMONES ON CELLULAR 

PERMEABILITY * 


By Ernst Gellhorn, M D , Ph D , Chicago, Illinois 

Hormone action and nervous action (involving the central and the 
autonomic nervous systems) are the two important mechanisms of bringing 
about the adjustment of the organism to its surroundings Excitatory and 
inhibitory influences are exerted on the various organs of the body resulting 
m adaptive coordination The nervous and the hormone mechanism co- 
operate, as has been shown for example m Cannon’s extensive studies 1 
The effects of the discharges of the sympathetic such as occur in rage are 
enhanced by the liberation of adrenalin The distribution of the nerves 
over the whole body and the excitation of large groups of nerves (particu- 
larly of tlie autonomic system) from a small area of the brain make the 
nervous system an important agency exerting a kind of remote control m 
the body In the same way the hormones which circulate m the blood in 
very minute quantities act to influence various parts of the body in a specific 
manner The relationship between nervous and hormone action is known 
to be still closer since the work of Loewi, Finkleman, Cannon and others 
(Fryer and Gellhorn 2 ) has shown that the stimulation of autonomic nerves 
leads to the liberation of chemical substances of hormone characteristics 
Acetyl choline and adrenalin must be considered as the vagus and sym- 
pathetic substances respectively (As to the significance of acetyl choline 
as a hormone consult Le Heux 3 ) 

These facts make it probable that the mechanism of nervous and hormone 
action may be similar in some respects Now it has been known for some 
time that nervous stimulation increases the permeability of the cell (com- 
pare Gellhorn, 4 1929, with bibliography, and Gellhorn and Northup,® 1932) 
and therefore it is assumed that changes m permeability may play an im- 
portant part in the regulation of cellular activity This idea is supported 
by experiments which show that, in general, permeability decreases re- 
versibly in narcosis For this reason experiments were carried out to de- 
termine (1) whether hormones affect cellular permeability and (2) if 
permeability changes are specific for different hormones The latter ques- 
tion seems to be of particular interest from the point of view of the 
antagonistic action of various hormones 

A recent survey of the literature on this question (Gellhorn 4 ) indicated 
that various observations made on intact organisms were not quite in agree- 
ment Working with the intact organism may lend itself to erroneous 

* Paper read before the 17th Annual Clinical Session of the American College of 
Physicians in Montreal, February 7, 1933 Aided by a grant from the Ella Sachs Plotz 
Foundation 

From the Department of Physiology , Unnersity of Illinois, College of Medicine, Chi- 
cago, Illinois 
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interpretations since uncontrollable changes m circulation may be explained 
as changes in peimeabihty Therefore experimental procedures weie chosen 
which permit a more ligid conti ol than do experiments on the intact animal 
The first group of experiments was carried out on muscle and skin mem- 
branes of the frog 

The muscle membrane made fiom the abdominal muscles of Rana 
temporana according to the method of Winterstein 0 and a sac formed from 
the skm of the frog according to the method of Wertheimer 7 were used 
Ringer’s solution containing sugar was put on one side of the membrane, on 
the other was a balanced salt solution The amount of sugar entering the 
membrane during different periods of time was detei mined by the Folin- 
Wu method Symmetrical membianes from the same frog were regularly 
used In preliminary experiments it was found that the permeability of 
symmetrical membranes from the same frog was under identical conditions 
about equal The differences did not exceed 4 per cent m the muscle experi- 
ments nor 9 per cent in those on the skin The average was 2 per cent in 
the former and 3 per cent in the latter group, so it was certain that differ- 
ences greater than 10 per cent caused by the application of the internal secre- 
tions or of autonomic poisons must be due to a change m the permeability 
of the membrane 

The principal experiments made by this method showed that the effect 
of adrenalin on the permeability of the muscle membrane was dependent 
upon its concentration If the dilution was 1 1,000,000 the permeability 
to sugar was increased 21 to 108 per cent This enormous increase of the 
permeability was not due to diminution of the irritability, since the internal 
secretions and the autonomic poisons were always added in such small 
amounts that no change m the irritability of the membrane occurred 
Therefore an increase or decrease in the amount of sugar which entered 
must have been due to a specific effect on the permeability Adrenalin m 
a concentration of 1 5,000,000 caused either an increase or a decrease of 
permeability, while in still lower concentrations (1 15,000,000) a diminu- 
tion of the permeability usually occurred A concentration of 1 50,000,- 

000 was without effect Corresponding results were obtained on the skm 
membrane Here also a regular increase of permeability was found with 
adrenalin 1 1,000,000, while in lower concentrations (1 5,000,000 and 

1 25,000,000) the permeability sometimes increased and sometimes de- 
creased The sensitivity of the skm was still greater than that of the 
muscle membrane even m a concentration of 1 50,000,000 adrenalin was 
observed to cause a decrease of permeability 

Thyroxin caused an increase of the sugar permeability of the muscle 
membrane in dilutions of 1 100,000 and 1 1,000,000 An increase in the 
permeability of the skin membrane was found regularly in concentrations 
of 1 10,000 up to 1 1,000,000 In lower concentrations thyroxin was 
ineffective 

Finally, corresponding experiments were performed with a preparation 
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of insulin which was fiee from disinfectants It was shown that insulin 
in concentrations of 1/50 unit per cubic centimeter up to 1/200 unit per 
cubic centimeter regularly increases the permeability of the muscle mem- 
brane, and the same effect was obtained on the skin membrane in con- 
centrations of 1/50 and 1/100 unit per cubic centimeter In still lower 
concentrations no effect was obtained In these experiments also, there was 
no perceptible change in the irritability The experiments showed that 
adrenalin, thyroxin and insulin influence the permeability of a surviving 
membrane when used in about the same concentrations as those in which 
they exert their characteristic effects on surviving organs under similar 
conditions 8 Because of the low concentrations in which adrenalin is found 
in the body it is to be expected that under physiological conditions adrenalin 
alone decreases the permeability of the cells, while insulin and thyroxin have 
just the opposite effect The observations support the conclusions drawn 
by Eppinger,® Asher and Pfluger, 10 and Wiechmann 11 from experiments 
on warm blooded animals and man after removal of the thyroid and in 
diabetes melhtus 

Table I 

Changes m Permeability of Muscle and Skm Membranes Due to Internal Secretions 


Muscle Membrane Skm Membrane 

Dilution Permeability * Dilution Permeability * 


Adrenalin 

1 1,000,000 

++ 

1 1,000,000 

++ 


1 5,000,000 

+ or — 

1 5,000,000 

-|-or — 


1 15,000,000 


1 50,000,000 

— 

Thyroxin 

1 100,000 

++ 

1 10,000 

H — h 

1 1,000,000 

++ 

1 100,000 

1 1,000,000 

++ 

+ 

Insulin 

1/50 and 1/100 
unit per cc 
1/200 unit per 
c c 

+ 

1/50 and 1/100 unit per c c 

++ 


* + indicates increase, and — decrease in permeability for sugar 


Although the results obtained are quite decisive as far as permeability is 
concerned and also occurred in such low concentrations as to be of physi- 
ological significance, it seemed desirable to check and amplify them with a 
different method in which the physiological state of the preparation was 
secured by the perfusion method and in which the physiological character 
of the changes m permeability was proved by its reversibility 

A method devised by Mond 12 was adopted with slight modifications 
In a pithed frog the blood vessels supplying the gut, and the gut itself were 
perfused separately For perfusion of the capillaries of the gut a cannula 
was introduced into the celiac artery the gastric branches of which were tied 
off, preventing perfusion through the stomach and loss of fluid Through 
this cannula, by means of a three-way cock, either Ringer’s solution or 
Ringer’s solution containing the substance under imestigation could be 
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perfused The liquid, after passing through the gut capillaries, was col- 
lected from an outlet cannula introduced into the portal vein 

The lumen of the gut was perfused with 3 15 per cent glucose solution 
tluough a cannula introduced just posterior to the pylorus, the outlet cannula 
being just anterior to the rectum 

The liquid perfused through the capillaries was divided into samples 
each of which represented ten minutes of perfusion These samples were 
analyzed for sugar by the Folin-Wu method 

Results 13 Control experiments In order to be certain that changes 
m the absorption rate, which was used as the indication of permeability, 
were due to the administration of the substance under investigation, the 
perfusion rate was kept constant, the perfusing solutions were well oxygen- 
ated, and the first few samples were discarded The perfusion was started 
and finished with Ringer’s solution and between those periods Ringer plus 
hormone was used Complete reversibility of the effects of the hormone 
added to Ringer’s solution was observed in most cases and therefore no 
difficulties were involved in interpreting these data In other experiments 
in which, due to high concentrations of the hormones, irreversible effects 
were obtained, the interpretation of the results could be based on the general 
course of sugar absorption obtained m control expenments and others in 
which hormones in subliminal concentrations had been added. It may be 
emphasized that although in numerous experiments the sugar absorption 
remained almost equal over a period of two hours, not infrequently a steady 
decrease in sugar absorption was observed, although all conditions were 
kept as constant as possible This decrease was most marked in the first 
periods of the experiments It is very remarkable and indicative of the 
fact that blood vessels and gut were kept under physiological conditions m 
this preparation, that in no case was a spontaneous increase m sugar ab- 
sorption observed in the control experiments Injury is invariably accom- 
panied by an increase m permeability (Compare Gellhorn, 4 p 195) 

Adrenalin In a first group of experiments the effect of adrenalin in 
concentrations of from 1 . 500,000 to 1 25,000,000 was studied It was 
found that adrenalin 1 500,000 to 1 * 5,000,000 considerably increased 
sugar absorption (figure 1) It is of interest to note that frequently, as 
m the curves of figure 1, the effect of adrenalin was greater during the 
second application The changes m absorption were completely reversible 
In lower concentrations (1 10,000,000) a decrease in absorption occurred 
(figure 2) In still lower concentrations (1 25,000,000) the effects were 
weak Two characteristic examples were given in figure 3, which show 
that during the first application a slight decrease in absorption was obtained, 
whereas in the second perfusion period with adrenalin the sugar absorption 
was slightly increased This again seems to indicate that the adrenalin 
effectiveness is increased during the second period of its application In 
our studies not infrequently effects of this type were observed which may 
be taken as an expression of a cumulative effect upon the cells which allows 
the sugar to permeate through the gut 
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The question arises whether the effects on absorption are dependent 
upon the changes m the diameter of the blood vessels brought about by 
adrenalin 

The results of our experiments show conclusively that no relation exists 



Fig 1 Experiment A (solid line) and experiment B (broken line) with adrenalin 
1 1,000,000, which was administered during the collection of the samples covered by the 
arrows Other samples, perfusion with Ringer’s solution 

The solid, crossed line shows perfusion pressures for experiment A , the broken, crossed 
line perfusion pressures for experiment B 

between the vasoconstrictor effect of adrenalin and its influence on sugar 
absorption In concentrations of 1 500,000 to 1 1,000,000 the constric- 
tive effect was very marked and accompanied by an increase in absorption 
In lower concentrations (compare the curve in figure 2) not the slightest 
constrictive effect was observed m spite of very considerable changes in 



sugar absorption As was mentioned abo\ e, any constrictive effect was at 
once compensated m order to keep the perfusion rate constant It may 
therefore be said that independent of its vascular effects adrenalin displays 
specific effects on the absorption from the gut which depend on the concen- 
tration and consist either of an increase or a decrease m absorption 
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Abderhalden and Gellhorn 14 showed in 1923 that m the piesence of 
small amounts of serum the effectiveness of adrenalin upon the heart is 
greatly increased The threshold for the positive inotropic action is lowered 
and the duration of the adrenalin effect is increased Therefore the ques- 
tion was investigated whether the action which adrenalin has on absorption 
may also be enhanced by serum In our experiments frog serum was used 



Fig 3 Experiment A (solid Lne) and experiment B (broken line) with adrenalin 
1 25,000,000 Details as in figure 1 

in concentration of 1 500 or 1 5,000 diluted with Ringer’s solution Con- 
trol experiments showed that frog’s serum 1 500 in Ringer alone is with- 
out influence on sugar absorption 

Numerous experiments performed with the addition of serum to ad- 
renalm-Rmger m the concentrations mentioned above pioved conclusively 
that adrenalin in such solutions is more effective in influencing sugar absorp- 
tion than m pure Ringer’s solution In the piesence of serum, adrenalin 
was effective even m a concentration of 1 50,000,000 and increased sugai 



Fig 4 Experiment A (solid line) and experiment B (broken line) with adrenalin 1 50,- 
000,000 plus serum 1 5,000 Details as in figure 1 
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absorption reversibly Such action in the absence of seium requires a 
concentration of adrenalin of at least 1 5j000,000 These marked effects 
of adrenalin on absorption were not accompanied by vasoconstriction, as is 
shown in figure 4 

Thy) o Ain The experiments with thyroxin were carried out in con- 
centrations of from 1 50,000 to 1 200,000 The pH of Ringer’s solution 
with and without thyioxin was adjusted to the same value (pH — 7 6). 
The effect in concentrations of 1 50,000 was regularly a marked increase 
in the absorption of sugar which frequently was more or less irreversible, 
as shown in experiment A m figure 5 This interpretation is justified, 



Graphs of perfusion pressures not given , otherwise details are as in figure 1 


since, as was already emphasized, a spontaneous increase in sugar absorption 
never occurred Occasionally this increase was delayed, as experiment A m 
figure 5 indicates As was shown in the work with adrenalin, an increase 
in sensitivity to the same drug during its second application was also ob- 
served with thyroxin, but to a much greater extent In fact, it was this 
group of experiments which called our attention to this phenomenon Fig- 
ure 6 gives an example In both cases the thyroxin effect is very marked 
during the second application, while it is either completely or almost absent 
during the first One also obtains the impression from these experiments 
that the speed with which the reaction is brought about is greater during 
the second than during the first application of the drug That is particu- 
larly distinct in experiment A, m \i Inch the increase m sugar absorption 
occurred with very great delay during the first part of the experiment but 


4 
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much fastei m the second period, although even here after the pei fusion 
with thyroxin 

It is significant that thyroxin never influenced the perfusion rate In 
the concentrations mentioned above it was without influence on the capil- 
laries, causing neither contraction noi dilatation 

In concentrations of 1 100,000 an increase in sugar absorption was 
also observed In this concentiation there was again a characteristic in- 
crease in sensitivity m the second application of thyroxin Frequently the 
first application was without effect, while the second caused a marked in- 
crease in sugar absorption This increase was characteristically delayed, 
occurring after the perfusion with thyroxin was over 

Only a slight increase in sugar absorption occuried m experiments with 
thyroxin 1 200,000 Still lower concentrations were not examined 

Another series of thyroxin experiments was performed in the presence 
a serum ( frog’s serum 1 500 m Ringer’s solution) Neither the type nor 
the range of concentrations m which thyroxin was effective was changed 
Insulm A preparation from Lilly (Iletm) was used Since it con- 
tains 0 2 per cent phenol, corresponding amounts of phenol were added to 
Ringer s solution so that it differed from insuhii-Ringer onlv by its insulin 
content Insulin was examined in concentrations of from 0 02 to 0 0033 



Parfusion Sample Number Perfusion Sample Number 

Fig 7 Experiment with insulin, 0 01 unit per cubic centimeter Details as in figure 5 
Fig 8 Experiment with insulin, 0 005 unit per cubic centimeter Details as m figure 5 
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units per cubic centimeter Figure 7 shows that insulin in a concentration 
of 0 01 unit per cubic centimetei inci eases absorption With 0 02 unit per 
cubic centimeter the effect is the same, but it is frequently irreversible 
Occasionally a delayed effect was observed i e , the greatest increase in 
sugar absorption occurred in the Ringer periods which followed the ap- 
plication of insulin Five-thousandths unit per cubic centimeter decreased 
reversibly the absorption of sugar, as shown m figure 8, but 0 0033 unit 
per cubic centimeter was without any effect In these experiments the 
question was also investigated whether the addition of small amounts of 
serum as used in the pieviously described experiments had any influence on 
the insulin effect The result was a distinct decrease in the insulin effect 
in the presence of serum 

As in the thyroxin experiment, the perfusion rate remained unchanged 
in the insulin periods Therefore the insulin influence on sugar absorption 
cannot depend on vascular effects 

Hoimones of the Hypophysis A great many experiments were per- 
formed with the hormones of the hypophysis We used pituitrm (Parke 
Davis and Company) and powderized dried gland of the posterior hypophy- 
sis m concentrations ranging from 1 to 40 units per liter There was no 
effect on the permeability of the gut to glucose, the concentration of the latter 
remaining either unchanged in the blood vessels or showing a slight gradual 
decrease as was observed in control experiments without the addition of a 
hormone But it seems worth while mentioning that the hormone has a dis- 
tinct effect on the blood vessels supplying the gut They showed a marked 
constriction while the hormone of the posterior hypophysis was flowing 
through the blood vessels and this is indicated m figure 9, by the rise in pres- 
sure which was necessary to maintain the same output The effect is quite 



Fig 9 Experiment with dried posterior hjpophjsts 40 units per liter 
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ievei sible These expenmenls emphasize again that theie is no relationship 
between the effects of a substance on blood vessels and on permeability. 
Thyroxin and insulin showed piofound effects on permeability without in- 
fluencing the blood vessels at all, the adienahn effects on peimeability were 
not in proportion to the degree of vasoconstriction and the obsei vations with 
posterior hypophysis show vasoconstriction without permeability changes 
Since m absorption experiments on intact animals a distinct letardation 
in absorption was observed by Thienes and Hockett 10 aftei administration 
of extracts of the posterior hypophysis it must be concluded that this change 
m absorption is not due to an alteration in permeability but simply to a 
vascular effect Just this example may be a good illustration of how neces- 
sary it is to conti ol rigidly the circulatory conditions if an analysis of a drug 
or hormone effect in regard to permeability is desired 

A careful study of the effects of antuitrm (Parke, Davis and Company) 
on absorption of sugar in concentrations of from 1 125 to 1 1000 was com- 
pletely negative Referred to the concentrations of fresh anterior lobe of 
the hypophysis the concentrations are 0 96 per cent to 0 12 per cent Theie 
were also no effects either on the blood vessels or on the gut 

Acetyl Choline The experiments with acetyl choline were earned out 
under the same conditions, and concentrations varying between 1 50,000 
and 1 40,000,000 were used The results aie veiy striking and are essen- 
tially different m high and low concentrations In the first case (figure 10) 


Experiment of ie/EQ/32 
Acetyl Choline, I 5OQ0OO,dunn6 
Periods Covered by Arrows 



a decrease in sugar absorption invariably occurs, whereas in low concentra- 
tions the absorption of glucose increases The latter effect is weaker than 
the first Both effects are reversible 

These experiments are particulaily interesting in comparison with the 
results obtained with adrenalin The antagonism between the sympathetic 
hormone adrenalin and the parasympathetic hormone acetyl cholme is quite 
evident Low concentrations of adrenalin, such as may be of physiological 
significance, decrease permeability, whereas acetyl cholme increases it In 
high concentrations the same antagonism obtains since adrenalin increases 



HORMONES ON CELLULAR PERMEABILITY 


43 


permeability, whereas acetyl choline loweis it The frequently stated an- 
tagonism between the sympathetic and parasympathetic nervous systems 
which also can be demonstrated, as is well known, by the study of drugs 
which stimulate the sympathetic and vagus respectively, holds true as oui ex- 
periments prove in reference to permeability (Gellhorn and Northup 16 ) 
Discussion The experiments described in this paper show conclusively 
that hormones influence peimeabihty m a specific manner The effects are 
practically identical m muscle and skm membranes, and in the gut wall 
They occur in concentrations similar to those m which these substances pro- 
duce well known effects on heait, blood vessels, metabolism, etc It may 
therefore be said that the permeability effects described in this paper are 
equally significant from a physiological point of view That is to say, the 
results are not simply of pharmacological interest 

Concerning the influence of hormones on absorption, ample experimental 
evidence is given that the effects are independent of changes in the diameter 
of the blood vessels It is not quite clear as yet whether or not changes m 
permeability of capillaries are at least partially responsible for the changes 
in absorption which were obtained under the influence of different hormones 
But it may be said that substances which affect the bore of capillaries and 
arterioles markedly do not necessarily change their permeability provided 
that the alteration in circulation is compensated by appropriate changes in 
perfusion pressure 

Summary Experiments on muscle and skin membranes and on the gut 
were carried out m order to determine the influence of hormones on per- 
meability under well controlled conditions It was found that adrenalin, 
thyroxin, and insulin increase permeability in relatively high concentrations , 
a decrease in permeability was caused by low concentrations of adrenalin and 
insulin Small concentrations of serum increase the effect of adrenalin and 
diminish that of insulin 

Acetyl cholme behaves as an antagonist of adrenalin in regard to per- 
meability 

The hypophysis hormones are without effect on permeability 
The permeability effects of hormones are independent of changes in the 
diameter of capillaries and arterioles which they may produce 

The physiological character of the experiments is evident ( 1 ) from the 
reversibility of the permeability changes, and (2) from the fact that the 
changes in permeability occur m concentrations similar to those which affect 
heart, blood vessels, and metabolism 
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UNDERNUTRITION AND ITS TREATMENT 
BY ADEQUATE DIET* 

By J M Strang, M D , and F A Evans, M D , F A C P , 
Pittsbw gh , Pennsylvania 

T he definition of the state of undernutrition is of necessity somewhat 
arbitral y Although occasional reference is seen to absolute weight de- 
ficiencies, the usual practice is to consider the weight deficit with reference 
to other personal statistics The theoretically ideal weight for a given age, 
sex, and height may be obtained from many statistical studies 66 A devia- 
tion of over 10 to 15 per cent below an ideal weight may be regarded as un- 
dernutrition 1S> 48 In our series we have arbitrarily set 15 per cent as the 
critical level We have not attempted the intricate differential diagnosis be- 
tween undernutrition and simple underweight 6 

The condition may be acute or chronic In acute undernutrition it is 
usually conceded that the weight loss has a direct relation to a period of in- 
adequate food intake Chronic undernutrition on the other hand is re- 
garded as a new type of phenomenon for which an explanation must be 
sought The hypotheses which have been advanced in the literature may 
be grouped into those which postulate (1) anomalies of metabolism, (2) un- 
usual conditions of the endocrine glands or (3) peculiarities of the nervous 
system, especially the basal centers A careful review of the available litera- 
ture fails, m our opinion, to support adequately any of these proposed ex- 
planations In contrast to these conceptions, the principle may be expressed 
that chronic undernutrition, like acute undernutrition. is always the result of 
a dietary inadequacy The reasons why the diet is inadequate may vary in 
chronic states just as they do m acute conditions On the basis of this as- 
sumption a number of patients suffering from undernutrition both of the 
acute and chronic forms have been treated by dietary measures The pres- 
ent report summarizes our experience with this method of treatment over a 
period of four years 

Factors Producing Undernutrition 

In the present consideration of undernutrition, the attention is focused 
upon the non-specific forms It is recognized that certain accessory food 
substances are required to prevent scurvy, pellagra, beri-beri etc These 
fully developed conditions due to a ltamm deficiency are relatively rare in our 
modern conditions of life, although some of the less dramatic forms of un- 
dernutrition may possibly be associated with relatively low vitamin in- 
takes 2B - 45 - 00 

The dietary protein is again a matter of great importance The qtialita- 

* Receded for publication No\ ember 11, 1932 From the Medical Semcc of the West- 
ern Penns\ lvania Hospital 
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tive variations in the common food proteins have been long recognized 3J ' 15 
In practice the purely quantitative aspects are perhaps of more immediate 
importance 47 The serious effects of prolonged lack of protein intake have 
been reviewed by Lusk 33 In certain types of undernuti ltion low plasma 
proteins 40 and edema 62 ’ 05 are probably associated with subnnnimal pi otein 
intake It is also important to lecognize that the minimum protein intake 
is not necessarily the optimum protein intake °’ "• ° 3 ’ 68 

The importance of heredity as an etiologic factor m undernutrition has 
been subject to considerable discussion Some authors regard leanness as a 
deeply seated constitutional tendency which is quite unaffected by increased 
feeding 37, 66 There exists, however, a belief that although undoubtedly 
heredity influences certain special characteristics of the individual, the nu- 
tritional state is more directly the result of his environment Hereditary 
phenomena may perhaps be considered as relatively more conspicuous m in- 
fants and young children Hence the increased significance of the statement 
by Holt , 16 “ The second group, m which malnutrition is an acquired condi- 
tion, is the larger one The principal causes are ignorance or neglect of the 
common rules of hygiene, the observance of which is essential to normal 
healthy grovth ” In dealing with adults the point may be made that what 
is often considered hereditaiy influence is in reality the result of environment 
m the form of a farm 1 of inadequate feeding which becomes fixed 

in childhood and persists as faulty eating habits through adolescence to 
maturity 

Endogenous thinness or undernutrition due to an endocrine disorder is 
a conception which has a popular appeal Many authors are somewhat 
vague as to the exact significance of the term, endogenous undernutrition 
By definition and as specifically stated by certain writers, this condition 
means a thin state which results from a dysfunction of one or more endo- 
crine glands .The implication necessarily exists, and in some papers the 
statement is made, that this effect is produced by an endocrine imbalance 
regardless of food supply From this point of view undernuti ltion has been 
described as the resultant of an imbalance of the endocrine glands as a group 
or as the resultant of defects of certain specific glands 23 > 30, 31 > B0 ' 63 In prac- 
tice the identification of these specific types of undernutrition on the basis of 
either metabolic or anthropometric evidence 28> 63 would be a matter of con- 
siderable difficulty 

It is perhaps only natural that leanness should be attributed to abnoimal 
function of the thyroid gland Although a loss of weight frequently paral- 
lels an abnormally high level of metabolism, undernutrition as part of a 
hyperthyroid state is not included by most authors in the category of endo- 
crine undernutrition A variety of endocrine undernutrition which is as- 
sociated with a hypothyroid state has been reported A characteristic fat 
distribution for this state has been described 63 although most authors ap- 
pear to hare made the diagnosis on the basis of the metabolic data 64 A low 
basal metabolism is generally recognized as present in chronic thin states 10 - 42 
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It may definitely be questioned, however, whether this low metabolism is a 
result of hypofunction of the thyroid gland 22 ’ 44 Thyroid extract has been 
given to many undernourished patients to elevate the metabolic level 8 * 44 ’ 64 
The clinical response did not parallel the increase of metabolism s * 64 although 
a number of patients experienced a definite increase m appetite 

The relation of undernutrition to dysfunction of the pituitary gland has 
been enthusiastically advocated Here again the identification of the clinical 
type from either the anthropometric 63 or the metabolic data 16 is difficult 
Frequent reference is seen to Simmonds’ hypophyseal cachexia 6 ’ 10 ’ 50 ’ 51 - 68 as 
a severe form of emaciation resulting from hypophyseal disease The ad- 
vanced condition is rare, but it has been suggested that milder forms of 
pituitary leanness may be more common 66 There is, however, considerable 
reason to question the etiologic relationship between hypophyseal disease 
and severe undernutrition s ’ 10 

The possibility that a functional insufficiency of the pancreas, especially 
of the islands of Langerlians, may act as a cause of undernutrition has been 
suggested 13 This conception has resulted in an extensive literature relative 
to the use of insulin in the treatment of chronic thin states These reports 
appear to agree regarding the beneficial results of insulin therapy There 
are, however, two distinct schools of opinion as to the mechanism whereby 
this improvement is brought about One group of investigators feels that 
insulin promotes a readjustment of certain factors of the cell metabolism 
whereby a gain in weight is permitted The second school attributes the 
weight gain and the clinical improvement to the increase in food intake which 
results from the improvement in appetite due to the use of insulin The 
views of the first group are summarized in the discussion of Metz 88 The 
report of Short 57 is perhaps typical of those who feel that the principal in- 
fluence of insulin is upon the appetite He emphasized the fact that when 
patients can be induced to eat, the improvement is rapid In addition to the 
animal experimentation of Macleod 35 a number of careful clinical studies 
have been reported lf 4 This evidence appears to indicate that insulin greatly 
stimulates the appetite, thus promoting the ingestion of large quantities of 
food and thereby the increase of weight 

The coexistence of endocrine disorders and undernutrition mav not be 
doubted In reviewing the conceptions regarding the relation of the endo- 
crine glands individually or as a whole, to undernutrition three points must 
be kept in mind ( 1 ) the criteria which are used as indices of endocrine 
gland malfunction, ( 2 ) the possibility that an observed abnormality of endo- 
crine gland function might be the result of the undernutrition and ( 3 ) the 
probability that the relation of specific endocrine disease to an existing un- 
dernutiition is concomitant rather than causal 

The diagnosis of specific endocrine types of undernutrition is impeded 
bv the paucity throughout the literature of descriptions ■which permit the 
identification of the several specific tvpes Those criteria 11111011 exist lf ’ 68 
are somewhat difficult of practical application The use of the basal meta- 
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bolic level as an index of thyroid function alone has lepeatedly been ques- 
tioned 24 ’ 44 Furthermore, alterations of the specific dynamic action of 
food 36 are not reliable diagnostic aids m endoci me disorders 34 and specifi- 
cally not so in disorders of the pituitary gland 23 . 34,40 > 01 

The evidence that endocrine disorders may i esult from undernutrition is 
abundant 2 ’ 18> 33> 50 The studies of starvation which have been reviewed at 
length by Lusk 33 afford many illustrations Chronic undernutrition fre- 
quently results in amenorrhea in the female 33 The effect on the male has 
been indirectly shown by loss of libido and sexual power 30 The anatomic 
changes m certain endocrine glands as a result of undernuti ltion have been 
described m great detail 17 - 28> 20 ’ 60 The effect of the war upon the incidence 
of endocrine disease 12 has repeatedly been mentioned Perhaps the most 
spectacular evidence is cited m the work of Stefko 50 who described his ob- 
servations in Russia His conclusion that underfeeding causes endocrine 
disturbance is quite convincing From another point of view it may be 
urged that normal cell function is dependent upon an adequate food supply 
The effect of lack of iodine on thyroid function is well known The close 
chemical relationship of certain hormones to specific ammo acids and the 
possibility of their derivation from these acids 12 emphasize the importance 
of the supply of food proteins 

When proved endocrine disease is found in association with incipient or 
fully developed undernutrition, it does not necessarily follow that the under- 
nutrition is a direct consequence of the glandular disorder The undernu- 
trition is rather the result of the failure of the food intake to approximate 
the daily energy requirements Perhaps the. clearest illustration of this fact 
is provided by the work of Shelling 53 on parathyroidectonuzed rats It was 
definitely shown that the test animals became emaciated as a result of a fail- 
ure to eat and regained the lost weight promptly when the food intake was 
resumed The reason why the animals would not eat certain foods appeared 
to be related to the glandular dysfunction However, if a diet qualitatively 
proper was provided, the undernutrition disappeared Clinically this identi- 
cal phenomenon has been observed m thyroid disease and in pituitary disease 
The disease may continue unrelieved but the nutritional state may be altered 
by proper feeding This point will be further elaborated in the discussion of 
energy balance 

Closely related to the conceptions relative to the endocrine regulation of 
undernutrition are those which postulate a disturbance in function of the 
central nervous system as the etiologic factor The most common opinion 
states that centers exist m the mid-bram which specifically regulate metabo- 
lism regardless of food intake 10 ’ 00 The intervention of the svmpathetic 
nervous sjstem in the metabolism of food has also been described 11,27 

Again, as in the case of the endocrine apparatus, there is no question as 
to the coexistence of disorders of the nervous system and of undernutrition 
The contrasting point of view states that the abnormalities of the neivous 
system are frequently secondary rather than primary The development of 
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instability of personality has been repeatedly described in starvation 32 > 33 and 
the lesser degrees of undernuti ltion 2 The effect of undernutrition on the 
sympathetic nervous system and particularly the functioning of the vagus 
nerve has been reviewed by Levine 23 Severe forms of nervous disorder 
are more frequently identified with the specific undernutrition associated 
with avitaminosis 14 The dementia of pellagra is well known as are the 
lesions of the nervous system due to the absence of vitamin B The cord 
degeneration of pernicious anemia may also be mentioned In the very 
serious form of undernutrition, “anorexia nervosa,” the close relationship 
of undernutrition and central nervous system function is well recog- 
nized 3 ’ 44 ’ 50 When this advanced stage is reached, it is not always easy to 
determine causality 

The importance of the energy balance as a factor in the development of 
undernutrition has been much debated After the discovery of vitamins 
there was a tendency to minimize the energy factors The increase in 
knowledge regarding the autonomic nervous system has also shown new 
potential regulatory mechanisms Certain discussions of these phenomena 
convey the impression that these factors are of primary importance 7 ’ 30 * 66 
There is no doubt that the endocrine glands, the accessory food substances, 
and the autonomic nervous system may influence the intermediate metab- 
olism of many specific types of food There is also no doubt that these 
influences cannot initiate the supply of necessary material It is, moreover, 
a fair criticism of certain of the published case histones of alleged endocrine 
or medullary undernutrition that the patients were not adequately fed dur- 
ing the periods of observation 

Caloric intake is determinable with relative ease and a few observations 
have been made of the relation of food intake alone to weight changes 20 ’ 43 

The absence of a reliable method of clinical application for the determi- 
nation of total caloric output is one of the chief obstacles to the absolute 
proof of the preeminence of energy balance in nutritional states Apart 
from observations of basal metabolism and specific dynamic action, the 
caloric output can rarely be approximated The variations in energy ex- 
penditure that occur during periods of work, and of work-free time, and 
the great variability of personal habits make an estimation of output under 
normal conditions quite unreliable 21 ’ 26 ’ 54 The endocrine or hereditary 
etiologies of leanness postulate undefined abnormalities of energy output 37 
High energy outputs are readily recognized m thyrotoxicosis and fever, the 
two conditions in w Inch rapid and spectacular weight changes are obviously 
attributable to energ) deficiency In the more chronic forms of undernu- 
trition, numerous investigations ha-v e failed to reveal any abnormal increase 
in output The existence of an abnormality of specific dynamic action in 
association v ith undemutrition 30 has been questioned 23 ’ 01 and the etiologic 
importance of a possible small variation m this factor may be regarded as 
very slight 10 ’ 47 ' 31 The basal metabolism is uniformly reported as normal 
or low Furthermore, the reduction in the bod) mass which must be trails- 
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ported, and the inactivity due to semi-invalidism fuither 1 educe eneigy out- 
put The total energy output in chiomc undeinutiition is, theiefoie, much 
diminished as compared with health 

.Til discussions of energy lelations emphasis must not be placed upon 
, the intake or the output of energy but upon the energy balance Except m 
conditions of constant true weight balance, the caloric intake m no way 
reflects the caloric output 40 Given a negative caloric balance, the weight 
loss is determined by two factors (1) the magnitude of the negative bal- 
ance, which defines the rate of change and (2) time, which defines the total 
change It is general experience that acute illness is almost uniformly 
accompanied by a fickle appetite and consequent low food intake The 
combination of lowered intake and elevated output exaggerates the energy 
deficit and produces an appreciable rate of weight loss In more protracted 
illness, with the exception of a few conditions like thyrotoxicosis, the same 
fickle appetite prevails Here, however, the output of energy is much 
diminished The negative energy balance is due almost entirely to the 
diminished intake 23 The rate of weight loss is small The time factor 
then becomes of great importance in the determination of the total weight 
loss 

However, in neither acute illness nor m chronic illness is a weight loss an 
inevitable consequence of the disease In acute febrile states no weight loss 
occurs if the food intake is forced up to cover the excessive output as was 
first demonstrated by Coleman and DuBois 8 in typhoid fever Likewise, 
m thyrotoxicosis, no weight loss develops if the intake is adequate (patient 
18 and other unpublished cases of our series) In the more protracted ill- 
nesses, weight loss may be checked or weight may be gained by forcing up 
the energy intake as Berkman 3 and others *’ 44 have done m advanced cases 
of anorexia nervosa and Riecker and Curtis 31 in the marked undernutrition 
associated with Simmonds’ disease These results have been further em- 
phasized by Shelling 35 m his work on experimentally produced cachexia 
parathyreopriva 

Thus there appears to be no more fundamental difference between the 
acute and chronic types of process than that of rate of development The 
frequently mentioned “ exogenous ” undernutrition may perhaps be called 
“acute ” undernutrition whereas the “ endogenous ” may be called chronic 
undernutrition The characteristic which is common to people who have 
lost large amounts of weight is that they have lived long enough after the 
onset of disease, be it mental such as dementia praecox, neoplastic such as 
cancer of the stomach or adenoma of the pituitary gland, or infectious such 
as tuberculosis or an intractable pyelitis, to have suffered a significant total 
weight loss The development of secondary disturbances of the several 
endocrine glands, of the nervous system, or of other corporeal systems as 
a result of the prolonged undernutrition often obscures the primary etiologic 
factor m the clinical picture which it presents When, as frequently occurs, 
the background for chronic undernutrition is laid during the growth period 
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of childhood 01 adolescence, certain anatomical changes are to be expected 
m all organs including the endocrine glands When the penod of under- 
feeding begins after matunty, both the anatomic and physiologic abnormali- 
ties resulting therefrom may be less conspicuous 

Principles of Treatment 

The basic principle which was followed in the treatment of these patients 
is that, given a general mixed diet with no specific food deficiencies, the 
intake must exceed the output m order to produce a gam m weight The 
rate of gam in weight is determined by the amount by which the intake 
exceeds the output The total gam m weight is determined by the rate of 
gam and by the duration of the period of treatment 

The amount of food which ordinarily must be ingested in each twenty- 
four hour period in order to secure a reasonable rate of weight gam was 
found to be 3000 to 3500 calories The criteria which have been advocated 
for the estimation of the desired intake from the kilograms of body weight 
appeared to us to be unnecessary If they are employed, 65 to 75, or even 
90 calories, per kilogram of actual weight should be given On the basis of 
ideal weight, these values become proportionately less The exact level of 
intake is determined primarily by the rate of weight gam desired Not all 
patients were able to ingest the full diet at once In special cases, we have 
used diets of 2200 to 2500 calories for three to four days In practically all 
cases it was a simple matter to step up the intake to 3500 calories after a 
week or two on a 3000 calorie diet A 3500 calorie diet produced an ade- 
quate rate of gam in the ordinary case Higher levels have been used on 
special cases, the maximum for our series being 5100 to 5300 calories 

The distribution of these relatively large food quantities into meals is 
of considerable importance In the hospital series, the total daily intake 
was divided into approximately equal calorie meals Intermediate feedings 
were the rule in the office patients and were generally successful Great 
stress was laid upon regularity m eating habits in connection with the train- 
ing of the gastrointestinal tract to its new duties A large number of the 
patients habitually had eaten one or, at most, two adequate meals per day 
In most cases breakfast was the meal which was slighted or omitted The 
reeducation of patients m this single respect is a long step toward improve- 
ment In order to permit the stomach to empty before the noon meal, 
breakfast must be eaten early in the morning In the hospital the meals 
were served at 7 30, 11 30 and 4 30 In the office practice, we en- 
couraged our patients to get up early enough so that they could eat a proper 
breakfast 

The type of food which was employed m these diets was considered as 
of less importance than the caloric value There were, ho\\e\er, certain 
factors which required specific attention The protein intake was usually 
set at one gram per kilogram of ideal weight, which corresponded to 50 to 
70 trains On the basis of actual weight the proportion varied between 
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1 3 to 1 5 grams per kilogram As will be shown later m the studies of 
nitrogen balance, tins supply of protein covered the daily need with ample 
residue for storage Occasionally the protein intake was raised to 90 to 
100 grams when a pecuhai reason appealed to exist These higher levels 
usually accompanied the very high intakes such as 4500 to 5000 calones 
The adequacy of the protein, that is, its biological value, was secured by the 
liberal use of beef, nnlk, eggs and similar substances of animal origin al- 
though a fair amount (30 to 40 per cent of the protein) was often given in 
the less complete vegetable proteins Due care was also taken to insure an 
adequate supply of the vitamins and salts The liberal use of fresh vege- 
tables, butter, milk and eggs undoubtedly more than covered the daily need 
Cod-liver oil, viosterol, yeast, wheat germ preparations and other concen- 
trated vitamin preparations have been used at times without perceptible 
influence on the general course of events 

Our series showed that patients will gam weight on high fat diets or on 
high carbohydrate diets Diets with fatty-acid-glucose ratios varying from 
5 to 3 2 have been used and adequately handled by the body The problem 
of potential acidosis with the higher ratios has not appeared to be important 
in our series The advantage of the high fat diets was the small bulk, 
the disadvantages were the high satiety value and the prolonged stomach 
emptying time High fat diets were harder to follow for any prolonged 
period of time The high carbohydrate diets were distinctly more palatable 
and contained the types of food to which the average patient is accustomed 
The large volume occupied by these foods was a handicap to many patients 
However, in addition to the greater palatability of these lower energy foods, 
there is perhaps a definite advantage to be derived by the systematic me- 
chanical distension of the stomach and intestines which is secured by diets 
of moderate bulk 

Since the present thesis requires a positive energy balance for the gam 
of weight, we must consider also the output of energy The basal metabo- 
lism in the majority of patients was low, although not abnormally low for 
the actual mass of the patient The extrabasal energy output may be 
divided into the heat of specific dynamic action, the work energy and the 
non-work fraction It is obvious that since the specific dynamic action 
varies with the food intake, an increase in output from this source is in- 
separable from an increase m energy intake This extra heat loss, how- 
ever, does not approximate quantitatively the extra energy taken in The 
work fraction in most cases may be sharply reduced Often 500 to 1000 
calories a day may be saved The energy loss from other sources, not 
work, is very hard to estimate because of the difficulty in analysis of in- 
dividual habits In two respects great savings m energy output of this 
nature may be secured During 12 to 14 hours a day this factor may be 
minimized by requiring absolute rest in bed In addition to the nine or 
more hours rest each night, rest periods were required for an hour after 
each meal The importance of post-prandial rest periods cannot be over- 
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emphasized and we consider them one of the most valuable items of the 
regime They are of benefit not only in that they increase the total daily 
rest from 20 to 30 per cent but also they are of particular value m promot- 
ing rest at times when the physiological reserves of the body, especially of 
the circulatory organs, are subject to the increased strains consequent upon 
food handling The second econom) may be effected by a reduction of the 
purely waste energy resulting from the thousands of purposeless movements 
which are so commonly noted in thin subjects Liberal doses of bromides 
were of great assistance m reducing muscle tension, fidgeting, and purpose- 
less movements 

In summary we may review the most important factors in the energy 
balance The energy intake may be raised to 3000 to 3500 calories This 
often means an increase of 1000 to 1500 calories over previous levels 
With reference to energy output, no economies can be expected in either 
the basal fraction or the specific dynamic action fraction In fact both 
factors tend to increase somewhat The greatest single potential energy 
saving lies in the elimination of 500 to 1000 calories of the work fraction 
The portion of the non- work, extra-basal energy which may be spared can- 
not be determined but perhaps ma) 1 ’ reach a few hundred calories From 
these approximations, it may be seen how it is possible to create a positive 
energy balance of sufficient proportions to permit a reasonable rate of 
weight gam 

From the practical standpoint, there are certain important economic 
aspects to dietary procedures Two of the chief factors in this respect are 
(1) cost of food and (2) the economic status which permits adherence to 
the specific routine Contrary to expectation, high caloric diets are not 
necessarily inordinately expensive It was found that the total cost of the 
various foods which form the back-bone of high caloric menus, such as 
meat, cream, butter, and bread, v as, in the amounts eaten, much less than 
that of the fruits and vegetables m the same diet The second economic fac- 
tor consists of the requirement that the patient be able to adhere to the 
specific routine which is demanded It is our practice to insist that nothing 
in the patient’s routine must interfere with the schedule It is, in our 
opinion, impossible property to treat a serious case of undernutrition while 
the patient continues at work 

In undernutrition, psychic influences are of considerable importance 
especially because of their effects upon appetite Two important factors 
of this type center around the environment and the food supply An en- 
vironment which produces frequent emotional crises is incompatible with 
successful treatment These environmental difficulties often take the form 
of oi er-solicitous parents or relatives One of the most significant ad- 
vantages of institutional treatment lies m the endless routine cjcle of food, 
rest, and visits In non-mstitutional patients a similar “ low-grade ” daily 
routine can be devised It is m regard to the food itself that the worst 
psj chic handicaps are usually encountered Many undernourished patients 
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have long lists of specific food lepulsions After reasonable cooperation 
on the part of the cook or dietician is ensured, due recognition must be 
taken of the important role which bad eating habits have played in the 
development of the existing status A reeducation of the patient’s likes 
and dislikes is almost always indicated and is essential to the permanence of 
any weight gams which may be secured 

In addition to an adequate regime and the ability to follow the regime, 
a third requirement for success in the treatment of undernutrition is a 
genuine desire on the part of the patient to improve his condition and a 
capacity for self discipline The reeducation of the habits of many years 
requires a certain strength of character even under the most favorable 
conditions If a desire for a gain in weight is a whim of the moment or 
if the progiam is reluctantly accepted under pressure, a weight gain will 
be secured only insofar as, and only for as long as the patient persists 
Significant changes m body weight cannot be produced in a few days 
Success, therefore, depends upon the will of the patient to carry on 

Methods of Observation 

The present study is based upon the observations made upon 41 patients 
during a period of four years Twenty patients were studied on the 
metabolic pavilion of the hospital and 21 were office patients Two patients 
of the hospital series were classed as failures in spite of known control 
The data of these cases will be analyzed separately 

The weight records of private patients treated m the office were single 
obseivations of body weight without clothes which were taken on a good 
office scale at weekly or longer intervals The weight records of the hos- 
pital patients were the average of three daily determinations taken under 
basal conditions on a special scale In the estimation of probable true 
weight changes, it was felt that the averages of the weights observed on the 
day before, the day of, and the day after the beginning and end of a period 
of observation gave figures m which the influence of the normal daily 
fluctuation m residual water was minimized In patients whose dietary 
treatment started on the first day, the average of only two days was taken 
Likewise a few patients did not remain in the hospital beyond the period of 
observation and, therefore, lacked a weight record for the day following 
the cessation of treatment 

The food intake in the case of most of the office patients was not 
u eighed A few were required to purchase food scales and were provided 
v ith weighed diets There was, therefore, no record of the exact intake of 
this group All hospital patients were placed on a rigid metabolic regime 
The observations of intake of this group were, therefore, of a high degree 
of accuracy 

Observations 

Initial Status of Patients Of the 39 patients successfully treated, there 
"ere 31 uomen and 8 men This proportion, m our opinion, in no way in- 
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dicates the relative predominance of nndernutrition among women The 
ages of the patients varied from 10 to 35 years in the hospital series and 
from 22 to 61 years m the office series The aveiage ages were 26 and 37 
years respectively It will be noted that with one exception, children were 
excluded from this study 

In stature the subjects varied quite as markedly as in age In the 
hospital series, the height varied from 51 7 inches to 68 inches with an 
average of 63 5 inches In the office series the variation was from 59 to 
72 5 inches with an average of 65 5 inches 

The initial weights of the entire group averaged 46 9 kilograms In 
the hospital series the weights varied from 212 kilograms to 54 1 kilograms 
with an average of 42 5 kilograms while in the office series they ranged 
from 35 4 kilograms to 63 1 kilograms with an average of 50 7 kilograms 
For the purposes of this study, the relative weights are of greater sig- 
nificance than the absolute weights The probable ideal weights of the 
individuals appear in column 5, tables 1 and 2 From the data in column 7, 
it will be seen that our subjects averaged 24 per cent below their ideal 
weights In the hospital series they ranged from 13 per cent to 42 per 
cent with an average of 26 per cent while in the office series they averaged 
22 per cent varying from 11 per cent to 39 per cent Four patients, one 
m the hospital series and three in the office series, were not sufficiently 
below ideal weight to be classed as cases of undernutrition according to our 
defined standard The hospital case, number 16, was a readmission for a 
second and postoperative period of metabolic study of patient number 15 
This case will be discussed below The three office patients presented 
clinical pictures similar to those of the rest of the series They were in- 
cluded m order to emphasize the point that the degree of undernutrition 
does not necessarily influence the response to treatment In the hospital 
series, patients 13 and 16 were repeat periods on patients 12 and 15 respec- 
tively In each case the first period was preparatory to operation and the 
second period postoperative after a lapse of the several weeks immediately 
following the operation in order to permit metabolic stabilization In the 
office series, patient Q was a repeat period three years after the first treat- 
ment (P) during which the patient dissipated much of her prei ious gam 
T and V u ere also repeat periods on patient S at intervals of two and four 
vears respectively These repetitions will be discussed in more detail below 
The clinical pictures which w ere presented by these patients w ere greatly 
varied In one patient, number 6 of the hospital series, the malnutrition 
might be described as acute This patient Mas recovering from pneumonia 
followed by empjema Patient 18 represented an acute exacerbation due 
to tin rotoxicosis of a chronic malnutrition Patient 0 of the office series 
had an acute malnutrition produced bv a misguided diet The remaining 
patients of both series could be classed as chronic t\ pes In some the con- 
dition had existed since childhood These cases fell into the so-called 
" hereditary ” groups The other patients had been underweight for many 
5 
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years although in some cases a recent acceleration of the weight loss was 
1 esponsible for consultation with the physician 

The symptoms which were presented by our patients covered almost 
every system of the body Palpitation, tachycardia, piecordial pain, dys- 
pnea, dizzy spells, especially on sudden changes of position or on prolonged 
exertion, were frequently mentioned Many patients had discovered a 
limitation of their endurance Some patients complained of irritability, 
neivous tension, inability to relax, insomnia Others described weakness, 
lack of ambition and even lethargy as important symptoms The majority 
of patients could be definitely regarded as unstable personalities 

The frequency of occurrence of specific endocrine disorders will vary 
with the conceptions of the observer as to what evidence indicates disorder 
of a given gland In this series we have encountered frank thyrotoxicosis 
Dysmenorrhea was frequent among women Metrorrhagia and amenor- 
rhea were noted, although m many other instances the menstruation was 
perfectly normal Phenomena which aie sometimes attributed to malfunc- 
tion of the suprarenal glands such as instability of the circulatory apparatus, 
dizzy spells, low blood pressure, wide pupils, were often noted but were by 
no means constant Headaches were frequent and often severe but no 
patient presented symptoms of intracranial pressure or other clear cut 
pituitary characteristics 

In many of our patients, especially of the hospital series, specific types 
of disease were found in association with the undernutrition One patient 
was convalescent from acute rheumatic fever and showed evidence of an 
endocarditis which was appaiently quiescent during the period of observa- 
tion Low grade pyelitis and cystitis wei e present in several of the women 
Subacute or chronic pharyngitis was frequent One patient suffered from 
chronic colitis Another, a girl with a severe degree of undernutrition 
had ptosis of a kidney accompanied by severe pain but without infection 
Tn geneial it might be said that these patients were very prone to low grade 
infections which could not be broken up Although in several of the hos- 
pital patients, acute febrile states were present at the outset the records pre- 
sented cover the afebrile and convalescent periods The office patients were 
likewise frequently the subjects of persistent lov r grade infections, although 
m many cases these infections w r ere not as severe as in the hospital group 

RrsuLTS of Treatment 

No data are available regarding the intakes of the office patients Al- 
though a high caloric diet was calculated for many of them, the diet was 
only measured in most instances and, where the patient actually weighed the 
food, the figures are of only relatne merit Of the 18 hospital cases, com- 
plete dietan data are available for 16 The detailed analysis of these diets 
will be presented later 02 It is of interest to note that the average caloric 
intake for the group w r as 3320 calories With the exception of the abso- 
lute!} low but relatnelv high figure 2310 calories in the case of the ten year 
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old patient, the lowest intake was 2790 calones The highest average figure 
was 5090 calories Thirteen of the 16 diets fell between 2800 and 3450 
calories This range of figures represents, therefore, the level of intake at 
which a significant rate of weight gam may be expected 

The weight changes which were observed have been arranged in tables 1 
and 2 In the office group the inci eases varied from a minimum of 3 7 kilo- 
grams to a maximum of 14 3 kilograms The average for this group was 
8 2 kilograms The hospital patients showed an average weight increase of 
5 9 kilograms with a range from 1 7 kilograms to 17 7 kilograms The aver- 
age increase for the 39 patients was 7 1 kilograms These figures are of 
considerably more interest when regarded from the point of view of body 
stature Although at the outset the patients of the hospital group were 26 
per cent below their ideal weights and those of the office group 22 per cent, 
after treatment the figures were 16 per cent and 9 per cent respectively All 
but seven of the office group came well below the defined limit of undernutri- 
tion, whereas six of the hospital group were below this 15 per cent level 
Again these data may be examined with reference to the change which was 
produced in the organism by the weight increase After the dietary period, 
the hospital group patients had increased their bodies by 13 per cent of the 
initial mass and the office group patients by 17 per cent Stated in other 
words, these patients increased their body mass by roughly one-seventh m 
these short periods When expressed in relation to the time factor these 
figures acquire greater significance It cannot be too frequently emphasized 
that the acquisition of a significant weight increase requires weeks and even 
months In the office series the patients adhered to the program for from 
five to 16 weeks, on the average 10 9 weeks In this average period of more 
than 2 5 months, they gained a total of 171 9 kilograms or on the average 
8 2 kilograms per person The rate of weight gain was, therefore, 78 kilo- 
grams per week The 18 hospital patients gained a total of 106 2 kilograms 
or 5 9 kilograms per person This was, however, accomplished in only five 
weeks (range two to 13 5 weeks) which gave a rate of change of 1 13 kilo- 
grams per week Again, as above, these data may be restated to express 
the change which took place m the body It was found that the office group 
changed their mass at the rate of 1 6 per cent per week while the hospital 
group averaged 2 8 per cent per week Special attention may be directed to 
patient number 6 who increased his body at the rate of 7 1 per cent (or 1/14) 
per week for six weeks This patient fell just short of a 50 per cent in- 
crease in body weight m a month and a half Changes of body substance of 
these magnitudes of necessity require readjustments in body metabolism 
The changes which were observed m certain aspects of metabolism v ill be 
described in subsequent papers 

The effects of treatment upon the symptomatology of the patients were 
striking Practically all of the initial complaints entirely disappeared The 
circulatory distress uniformly diminished and the irritability and nervous 
tension v ere appreciabl) improved The tin rotoxic patient gained 9 1 kilo- 
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Office Series 
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grams, and was relieved of many of Ins symptoms but Ins basal metabolic 
rate remained high and it was felt desirable to operate The response of 
the patients with low grade infections was almost uniformly favorable The 
frequency of colds diminished Two cases of chronic colitis became free 
of symptoms 

It should not be assumed that a person who habitually has eaten 2000 
calories per day or less can suddenly change to a 3000 calorie intake without 
a certain amount of physiological reaction For the first few days practically 
all patients must literally force themselves to ingest the additional food It 
should not be inferred that because a mechanical load was thrown on the 
gastiointestinal tract the digestion or absorption of food was defective 
Quite the contrary was the case as will be shown later A particu'ar load 
appeared to be thrown upon the circulation not only to supply blood to the 
abdominal viscera but also to dissipate the extra heat which the meal pro- 
duced These and similar readjustments produced sensations which were 
often unpleasant The sensations could be minimized by careful observa- 
tion of the rest periods as described This discomfort which the patients 
experience must be borne, though for only a few weeks, as the price which 
they must pay for the return to health 

It was mentioned above that two of the hospital patients failed to respond 
to treatment One of these patients had dementia praecox Although an 
adult of moderate frame this patient weighed only 7 5 pounds No amount 
of pressure could induce the ingestion of even a maintenance diet Accord- 
ing to a subsequent report this patient died several months later, having a 
final weight of around 60 pounds The second failure occurred in a young 
woman with probable multiple sclerosis who could not be induced to eat more 
than a maintenance diet The failure of these patients to respond to dietary 
treatment resulted entirely from their inability to eat the prescribed diet 

Four of the patients described above have had repeated periods of ob- 
servation The two hospital patients 12 and 15 were treated for eight and 
five weeks respectively m preparation for necessary pelvic operations Sev- 
eral weeks after their operations they were again placed on the high caloric 
regimes for periods of three and four weeks respectively From the data 
listed m table 2, it may be seen that the rates of weight gam m both preopera- 
tive and postoperative periods differed m no essential detail Of the office 
series, patient P followed the regime for nine weeks during which she gained 
111 kilograms Three years later she returned for treatment (Q) and in 
16 weeks gained 8 9 kilograms Patient S gained 10 2 kilograms after 1 1 
weeks of treatment Two years later (T) she gained 9 0 kilograms in 14 
weeks and again two years later (U) she gained 5 5 kilograms m 11 weeks 
Both of these women were mature and of considerable force of character 
They were, however, unable to establish permanently new habits of eating 
The prompt restoration of weight when the regime was reapplied indicates 
the absence of any unusual phenomenon The progressne diminution m 
the weight gams of successn e periods suggests the inability of these per- 
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sons to make the same inevitable sacnfices in the interests of weight gam a 
second and a third time although m both cases excellent records were attained 
on the first admissions 

The permanence of the weight gains which have been secured is a matter 
of considerable interest Only a few of the subjects of the hospital series 
could be followed for more than a year Thiee of the patients (8, 10, and 
11) are known to have lost their increases m weight These three young 
women, who were quite typical of a large number of undernourished pa- 
tients, were pampered persons who, yielding to family pressure, agreed to 
put on weight in the interests of health These subjects gamed as rapidly 
as the others during their periods of hospitalization They followed the 
program outlined for only short periods after the two to four week stay m 
the hospital Two othei patients (15 and 18) have been followed for two 
and three years respectively They followed the regime for more than nine 
and seven weeks during which they gamed 1 1 and 9 kilograms respectively 
After discharge they continued to follow instructions until they had far ex- 
ceeded their ideal weights They have maintained weights which are 
roughly 5 per cent greater than their ideal weights quite without effort for 
the periods noted In the office series, only four patients have been lost 
from observation Nine patients have maintained their weight changes for 
periods of one or more years In the majority of these patients there has 
been a complete relief of the presenting symptoms Five patients have 
failed to hold their new weight levels In each case a return to the old habits 
of life could be held responsible The records of patients P and S have been 
reviewed above The histones of these patients emphasize the principle 
which we believe constitutes the basis for satisfactory treatment and perma- 
nence of weight gams If a patient himself honestly wishes to improve his 
weight and if he has the strength of character to stand the distress and re- 
strictions which are inevitable during the fiist few weeks of the regime, a 
permanent weight gam of any desired magnitude can be secured 

Summary 

1 Undernutrition may be regarded as the lesult of a food intake which 
is inadequate in comparison with the energy output The evidence which 
has been advanced m support of specific etiologic factors, such as heredity, 
endocrine dyscrasias, and central nervous system disorders, fails to prove 
that the structural or functional abnormalities which have been observed are 
the cause of the undernutrition 

2 By the use of measures which produced an adequate positive energy 
balance, a series of patients representing various types of acute and chronic 
undernutrition has gamed weight both m office and in hospital practice 

3 An adequate positive energy balance was secured not only by a high 
caloric intake but also by a reduction of energy output by a strict program 
of living 

4 As a result of the use of this method of treatment over a period of 
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four years, 21 office patients have averaged a weight increase of 8 2 kilo- 
grams m 10 9 weeks or 78 kilograms per week Eighteen hospital patients 
have gamed on the average of 5 9 kilograms in 5 weeks or 1 13 kilograms 
per week 

5 The correction of undernutrition in the patients described resulted in 
the disappearance of many diverse symptoms, an increased feeling of well- 
being and more especially an increased resistance to fatigue and to infection 
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It is now generally agreed that fever is essentially a protective and de- 
fensive mechanism It is known that the fever which accompanies infection 
exerts an adverse influence upon the growth of bacteria, diminishes the 
potency of toxins, favors phagocytosis, and stimulates the development of 
immune bodies 1 The gradual abandonment of antipyretic drugs has nat- 
urally followed the recognition of these facts Moie effective physical 
agents are now utilized to combat extreme hyperpyrexia 

The monumental researches of Wagner-Jauregg introduced artificially- 
induced fever as an important addition to the therapeutic armamentai lum 
against many chronic afebrile diseases The remarkable results which 
lave been achieved with pyretotherapy m cases of general paresis, tabes 
orsa is, diffuse central nervous system syphilis, and asymptomatic neuro- 
s)p u is eave no doubt as to the urgent need for the wider application of this 
orm o treatment, particularly to the early stages of the disease with a view 
to preventing the late senous consequences The purpose of the present 
investigation, now m its preliminary phase, is to determine whether or not 
eA * ie J a Py can forestall the disastrous late effects of syphilis § 

1 he fact that similar results have been obtained following the employ- 
ment o a wide variet}'- of fever-inducing agents (malaria, rat-bite fever, 
re apsing fever, typhoid vaccine and other foreign proteins, hot baths, hot 
air, e ectric blankets, diathermy, and radiothermy) indicates that the com- 
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mon denominator of all of these methods — fever production — is largely, if 
not entirely, responsible for the striking results which have been obtained 

The ideal method for the artificial induction of fever is one which is 
subject to complete control by the physician and which can be employed with 
safety and comfort to the patient Despite the brilliant results which have 
been obtained with therapeutic fever following inoculations with malaria, 
rat-bite fever, and relapsing fever, the fact remains that the engrafted in- 
fection is capable of producing great damage, even death , may be difficult to 
control, and is inconstant in its fever-producing properties It is rarely 
possible to achieve adequately effective febrile reactions with foreign pro- 
tein substances, hot baths, and hot air 

In September 1929, Neymann and Osborne, 2 and m March, 1930, King 
and Cocke, 3 reported their experiences with artificial fever production with 
diathermy Neymann and Ins collaborators 4 have reported that the re- 
mission rate in paresis treated with diathermy exceeds the results obtained 
in a comparative series of clinically similar cases treated with malaria or 
rat-bite fever The results obtained by King and Cocke in the treatment of 
an unselected group of paretics compared favorably with those reported for 
carefully selected paretics treated with malaria inoculations More re- 
cently, many other observers (Perkins, 5 Cortesi, 6 Wilgus and Lurie, 7 Prior, 6 
Bishop, Horton and Warren, 0 Schamberg and Butterworth 10 ) have found 
diatheimy to be an effective method 

Since November 1931, we have been engaged in an investigation of the 
influence of an ultrahigh frequency field on neurosyphilis, gonococcal in- 
fections, arthritis, and vascular diseases of the extremities The apparatus 
which we have employed for fever production was designed by Dr Willis 
R Whitney, director of the Research Laboratory of the General Electric 
Company This apparatus has been adequately described by Whitney,’ 1 
Carpenter and Page, 12 and DeWalt 13 Whitney had observed that workers 
exposed to the high frequency field produced by short-wave radio trans- 
mitters developed fever The essential difference between a 1-kilowatt 
radio transmitter used for transoceanic broadcasting and the apparatus used 
for therapeutic fever production is that the energy is concentrated between 
two large condenser plates instead of being directed from an aerial The 
name “ radiotherm ” has been applied to the altered radio transmitter The 
heating effect is produced by a vacuum tube oscillator, composed of two 
500-watt radiotrons, producing a high-frequency field of approximately 
10,000,000 cycles per second (30 meter waves) between the condenser 
plates 

The radiotherm differs from the diatherm used for fever production m 
that it operates at a frequency approximately ten times as great, the dia- 
therm operates at a frequency of approximately 1,000,000 cjcles (300- 
meter waves) The spark gaps of diathermy produce damped waves while 
the vacuum tube oscillator of radiothermy produces an even flow of con- 
tinuous waves In fever production by diathermy, alternating currents of 
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high frequency pass between large electrodes applied directly to the skin 
Surfaces of the anterior chest wall, abdomen and back If the electrodes 
are not maintained m direct contact with the skin surface, arcing occurs, 
resulting in skm burns In fever production by radiothermy, the patient 
merely lies on a stretcher between the condenser plates , no electrodes are 
applied to the skin surfaces. 

Early m the course of this investigation it became apparent that the com- 
fort of the patient would be greatly enhanced by utilizing some form of 
insulated air-conditioned cabinet This measure was necessitated by the 
fact that short radio waves are concentrated in the drops of sweat which 
accumulate on the skm surface, producing arcing and burning We found 
that the practice of wrapping the patient m many blankets, or using small 
hair-dryers m inadequately insulated cabinets, did not prevent arcing 

With the cooperation of Mr Charles F Kettering, director of the Re- 
search Laboratory of the General Motors Corporation, and the engineers 
of the Frigidaire Corporation, we have developed a highly efficient air- 
conditioned cabinet m which the nude patient lies, with his head extending 
outside the cabinet The condenser plates are contained m the side walls 
of the cabinet By passing a column of heated air (500-1000 cubic feet 
per minute at 150-200°F or 66-93 °C , relative humidity, 0-10 per cent) 
over and under the patient, it is possible to dissipate sweat as it reaches the 
skm surface The incorporation of recirculation ducts makes it possible 
to reutihze any quantity of the heated air This refinement prevents arc- 
ing and adds enormously to the safety and comfort of the patient The 
high temperature of the air is well tolerated because of its rapid movement 
and low relative humidity 

While the air-conditioned cabinet which we are now using appears to be 
eminently better than any other similar apparatus now available, we are 
not convinced that we have as yet perfected the method We are now 
endeavoring to develop a much simpler and much less costly cabinet, with 
a view to further increasing the comfort of the patient Furthermore, the 
high cost and the complexity of the vacuum tube oscillator, as now em- 
ployed for fever production, and the relatively short life of the expensive 
radiotrons, have impressed us with the urgent need for the development of 
a cheap and simple fever-producing apparatus, which will eliminate the dis- 
comfort and hazards of the contact electrodes used m diathermy, and which 
will permit adequate air-conditioning and the employment of recording tem- 
perature devices 

Ordinarily it requires from 30 to 60 minutes to raise the rectal tem- 
perature from the normal level to the desired height (105-106°F or 40 5- 
41 1°C ) The mouth and rectal temperatures, pulse and respiratory rates 
arc recorded before the treatment is begun, and every 10 to 20 minutes 
during the course of the treatment Because of the fact that there is no 
uniformity in individual response to fever production by high frequency 
methods treatment must be strictly individualized It is our practice to 
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proceed cautiously until we have determined each individual's reaction 
During the first treatment, temperature readings are made every 5 or 10 
minutes Blood pressure determinations are made before the treatment, 
when the desired fever level is reached, at the end of the sustained febrile 
period, and when the temperature has reached the normal level We have 
found- the rectal temperature to be much more reliable than the mouth 
temperature Since the available recording thermometers cannot be used in 
an electrostatic field of such intensity, mercury thermometers are employed 
After the history, physical examination, and laboratory studies have de- 
termined eligibility for tins form of therapy, the patient is asked to eat a 
light breakfast on the morning of each treatment Several patients have 
been given amytal or paraldehyde by mouth 20 to 30 minutes before the 
treatment is commenced If unusual restlessness and apprehension ensues, 
morphine is given by injection Many patients, particularly after the first 
one or two treatments, require no sedatives 

We have observed the following contraindications m the employment 
of sustained artificial fever advanced age, myocardial or renal insufficiency, 
active tuberculosis, aortic aneurysm, or rapidly progressive late neuro- 
syphilis The complexity of the various forms of high frequency apparatus 
m the present state of their development makes it imperative that their 
employment for therapeutic fever production should be restricted to hospi- 
tals, under the direct supervision of a physician who has thoroughly 
familiarized himself with the physical and technical principles involved 
Furthermore, only adequately trained nurse-technicians should be entrusted 
with the responsibility of giving the treatments 

Until recently we have maintained the fever temperature produced by 
tire radiotherm by covering the patient with heated blankets and transport- 
ing him rapidly to a warmed bed in an adjacent room Here the patient 
was wrapped in two heated blankets, outside of which were placed eight 
“ Hotpoint ” flexible rubber electric pads Four or five blankets were then 
placed outside the heater pads With this procedure it is ordinarily possible 
to maintain the temperature at the desired level for the remainder of the 
five-hour period The advantage of the constant heat production by rubber 
electric pads over hot water bottles is obvious For several months we have 
also successfully maintained fever m insulated, moisture-proof electric 
blankets 

Even though the hazard of arcing is removed by this practice, mam 
patients have complained of the heat m the secondary 7 maintenance pack 
while they have voiced no objection to the heated air in the cabinet during 
the elevation of temperature with the radiotherm The patient perspires 
freely in the pack, consequent!) 7 the body is exposed to high relative hu- 
midity as veil as to high temperature To avoid this situation we are now 
permitting the patients to remain m the air-conditioned cabinet throughout 
the five-hour febrile period The passage of the column of heated air, 
without the use of the radiotherm current, around the patient’s nude bod\ 
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IS sufficient to maintain the temperature at the desired level After the 
flow of high frequency current is stopped the rate of air flow is decreased 
and the vapor content of the air increased Patients who have been sub- 
jected to both methods of temperature maintenance are grateful for the 
change to the cabinet-maintenance method The temperature of the mov- 
ing column of heated air is so much greater than the body temperature that 
there is no loss by radiation The temperature of the column of air can 
be controlled readily to conform to the individual’s tendency to attain a 
higher or lower temperature than that desired If the patient’s temperature 
should exceed the therapeutic limit of safety (106 8°F or 41 5°C ) the 
temperature may be promptly lowered by reducing the air temperature of 
the cabinet 

Up to the present time we have completed the course of treatments of 
100 patients Each patient has received 10 treatments * Each treatment 
has consisted of five hours of sustained fever, at weekly or biweekly in- 
tervals With the exception of a few small first- and second-degree skm 
burns in those patients who were treated prior to the installation of the air- 
conditioned cabinet, no person has been injured during the 1000 treatments 
(5000 treatment hours) 

While constant competent nursing attention is required throughout the 
entire treatment, the adoption of the air-conditioned cabinet for fever pro- 
duction and maintenance has greatly simplified this problem One radio- 
therm machine, on wheels, can be used for the initial fever production of 
several patients by using several cabinets By gradually lowering the tem- 
perature of the air in the cabinet after the febrile period is ended, the pa- 
tient’s temperature can be brought to approximately the normal level before 
he is removed from the cabinet 

We have learned that the sense of exhaustion commonly experienced by 
many of our patients early m the course of this investigation can be largely 
overcome by supplying large quantities of chloride-containing fluids We 
discovered that most patients lost between three and five liters of sweat 
during the five-hour febrile period The supplying of four to five liters 
of water during and immediately after each treatment satisfied the thirst, 
but did not favorably" influence the symptoms of exhaustion, in fact, they 
appeared often to be augmented A study of the blood chemical analyses 
revealed that while the creatinine, urea nitrogen, uric acid, sugar and cal- 
cium values showed the slight anticipated rise due to concentration of the 
blood and the increased metabolism of fever, the blood chloride values 
exhibited an average decline of 40 mg per cent at the end of the febrile 
period m approximately 80 per cent of the patients In five instances the 
fall exceeded 100 mg , one of these patients developed typical hypochloremic 
tetany during the fifth hour of treatment Some patients experienced 
nausea, lomiting, abdominal cramps, or muscular twitchings 

* Patients with gonococcal infections, arthritis or vascular diseases of the extremities 
usuilh require fewer treatments 
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Chemical analysis of the sweat revealed an average sodium chloride con- 
tent of 650 mg per cent It became apparent that from 20 to 26 grams of 
sodium chloride were being withdrawn from the blood and tissues during 
each treatment Gastric analyses, made at thirty-minute intervals during 
the febrile period, indicated that the free hydrochloric acid completely dis- 
appeared during the first 30 to 90 minutes The combined acid exhibited a 
decided, but less complete, decline A study of the urinary chlorides yielded 
less constant data 

These findings suggested the advisability of supplying chlorides during 
and immediately after each treatment It was immediately apparent that 
the ingestion of four to six liters of 0 6 per cent sodium chloride solution 
largely abolished the sense of fatigue and exhaustion and practically elimi- 
nated nausea, vomiting, abdominal cramps and muscular twitchmgs We 
have found the instillation of saline solutions per rectum to be much less 
effective 

The practice of replacing chlorides lost in the sweat has produced an 
apparently beneficial influence upon the blood chloride content , the majority 
now show no appreciable change in blood chloride values during or after 
the treatment During the first few months of this investigation it was 
our practice to retain patients in the hospital for at least 24 hours following 
each treatment Since the institution of the chloride-replacement regimen, 
eight months ago, it has not been necessary to keep patients in the hospital 
longer than one or two hours after the temperature has reached the normal 
level This is particularly important in the management of early syphilis, 
where hospitalization would provide an insuperable obstacle to the general 
application of this form of treatment 

While we have obtained gratifying results in the treatment of gonococcal 
' infections, certain forms of infectious arthritis, and vascular diseases of 
the extremities, we have largely centered our efforts on the application of 
this form of therapy to syphilis Carpenter and Warren, 14 Hmsie and his 
collaborators, 16 and Tenney 16 have employed radiotherm pyretotherapy in 
the treatment of various forms of neurosyphihs and have found that the 
percentage of complete remissions and improved cases compares most favor- 
ably with the results obtained with malaria therapy Manv observers 
(Kyrle, 17 Matuschka and Rosner, 18 Kauders, 19 Paige Rickloff and Os- 
borne, 20 Neustaedter, 21 Gugenheim, 22 Reese, 28 Solomon and Epstein 24 ) have 
found malaria fever therapy plus specific chemotherapy to be much more 
effective than fever therapy alone For this reason we have combined 
specific treatment (bismarsen, lodobisnutol or tryparsamide) -with the radio- 
therm treatments Kyrle achieved remarkable results with both earlv and 
late syphilis bv interposing the malaria-induced fever between two courses 
of salvarsan therapy Kyrle concluded that therapeutic fever was much 
more effective when there i\ as a\ ailable a depot of sah arsan in the tissues 
One great difficulty with the combination of malaria therapy w ith arsenicals 
is that the injection of the arsenic-containing drug usually inactrvates the 
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malarial infection With high frequency fevei it is possible to combine the 
two throughout the course of fever treatment This has been our practice 
We have continued the specific treatment (weekly injections) for at least 
four months following the last fever treatment Furthermore, if it should 
appeal to be advisable to repeat the artificial fever treatment, the likelihood 
of successful fever production with a second or third inoculation with 
malaria is remote With high frequency fever therapy this handicap is 
entirely removed 

Hinsie 15 has subjected paretics to 70 hours (10 treatments of seven 
hours each) of radiotherm fever on the basis of the observation that 25 
patients with general paresis obtained complete remissions after 70 hours 
of malaria-induced fever above 102°F (38 9°C ) The conclusion of 
Wagner- Jauregg that eight malarial chills should be considered an optimum, 
rather than the 16 chills formerly employed, led us to reduce the number of 
hours of fever to 50 The fact that many of our patients appeared to 
experience the most marked improvement after the first six or seven treat- 
ments leads us to believe that 30 to 40 hours of fever might be equally 
beneficial in some individuals We intend to investigate further this 
possibility 

Of the 100 patients who have received radiotherm treatments, 36 were 
treated for some form of neurosyphihs All of these patients were selected 
because of the failure of vigorous specific therapy to accomplish favorable 
results Twelve of these refractory patients satisfied the diagnostic re- 
quirements for general paresis, five were taboparetics, five were tabetics, 
four had diffuse central nervous system syphilis, six had asymptomatic 
neurosyphihs, and four had congenital syphilis involving the central nervous 
system 

The scope of this communication permits only a summary of the results 
attained None of the paretics had the disease m a sufficiently advanced 
form to require committment to a hospital for the insane Of the 12 early 
paretics all but one had a complete remission of all clinical symptoms at 
the conclusion of the combined radiotherm-specific therapy treatments, the 
other patient was considerably improved Marked improvement in the in- 
tellectual sphere was ordinarily observed after the first two or three treat- 
ments The psychic improvement was accompanied, with one exception, by 
decided gain m weight and strength The usual remark of the patients — 

I feel like a new man ” — was obviously justified by clinical observations 
Two patients with presumably well-marked optic atrophy experienced re- 
markable improvement m vision 

The spinal fluid Wassermann and Kahn i eactions were i eversed to nega- 
tive in three instances, became less positive in seven, and remained positive 
m two, at the end of the combined course of tieatment In one the serologic 
lenction became negative during the next six months The delay in sero- 
logic response to malaria therapy in some successfully treated cases of 
paresis has been reported by man} The cell count and albumin content of 
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the spinal fluid returned to the normal level in every instance The col- 
loidal gold curves became negative in three instances, in seven others they 
were appreciably lowered , in one instance there was no change , m one in- 
stance a first zone curve was elevated The failure of the colloidal gold 
curve to exhibit constant relationship to clinical improvement is the usual 
observation following malaria therapy Furthermore, the serologic find- 
ings do not parallel the degree of clinical improvement, particularly in late 
paresis All but one of the paretics in this series are now engaged in their 
customary occupations 

In the five taboparetics, the most important observation has been the 
rapid improvement in mental orientation and the prompt subsidence of root 
pains In four of the five cases, severe gastric crises or lancinating pains, 
or both, were the dominant feature of the disease, all were promptly re- 
lieved of the intense pain One patient in tins series had developed a 
recurrence of symptoms six months after malaria therapy (without specific 
therapy) The spinal fluid formulae showed essentially similar responses 
as m the paretic group The pleocytosis and the increased organic solids 
were promptly reduced to normal levels The Wassermann and Kahn 
reactions were reversed to negative in two instances, became less positive 
in two, and remained negative in another No patient has experienced a 
recurrence of root pains during the period of observation (3 to 15 months) 

In the tabetic group of five patients, ataxia (in all) and lancinating 
pains (in three) were the chief complaints In one case m which periodic 
root pains had occurred for two years, and m which a typical tabetic gait 
had developed two months before the fever treatments were instituted, there 
occurred prompt disappearance of the lancinating pains (after the first 
treatment) and the tabetic gait (after the third treatment) , neither has 
recurred since treatment was begun one year ago In another case in which 
the tabetic gait had existed for approximately a year, considerable improve- 
ment in the ataxia was obtained , lancinating pains were promptly' abolished 
in tins case In one case, with lancinating pains and a tabetic gait of two 
years’ duration, no improvement in gait has occurred, but the patient is 
grateful for complete relief of the root pains In two cases with ataxia of 
long duration (four and seven years), no improvement in gait was obtained, 
but both patients gamed m strength and weight, in one the symptoms of 
“ cord bladder ” disappeared after the fourth treatment The spinal fluid 
Wassermann and Kahn reactions were reversed to negative m one instance, 
became less positive in one, and remained negative m three 

In the group of patients with diffuse central nervous system syphilis 
were placed those who had various manifestations of symptomatic neuro- 
syphilis, which could not be definitely' classified as paresis, tabes, or tabo- 
paresis The average age of the patients m this group was 30 years (13 
years younger than the average age of the paretics, tabetics and tabopa- 
retics) All experienced neuro-recurrence following presumably adequate 
specific therapy* The a^rage duration of syphilitic infection was seven 

<5 
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years, as contrasted with average duration of 15 years m the paretic, tabetic 
and taboparetic groups All presented clinical and cytologic evidence of 
well-marked syphilitic meningitis The cell counts and organic solids of all 
had reached the normal level at the conclusion of the fever treatments The 
spinal fluid Wassermann and Kahn reactions became completely negative in 
three instances and less positive m two recently observed cases The ocular 
complications of exudative uveitis in one case, multiple ocular palsies m 
another case, and active choroiditis m another patient, were arrested 

The response of the six patients with asymptomatic neurosyphihs was 
uniformly favorable The only manifestation of neurosyphihs in this group 
was the presence of positive reactions of the spinal fluid Even though 
asymptomatic neurosyphihs often occurs m early syphilis, none of our pa- 
tients in this group has had the disease less than three years (average 4 5 
years) In all five, the Wassermann and Kahn reactions of the spinal fluid 
were negative at the conclusion of the course of fever-specific therapy treat- 
ments The cell counts and quantitative organic solids determinations were 
reduced to normal limits 

The response of many congenital syphilitics, with neuraxis involvement, 
to specific therapy is often practically nil Our experience with four such 
cases provides hope for the future management of these refractory patients 
The ages of these patients were 7, 12, 16 and 20 years Two were classified 
as juvenile paretics on the basis of the spinal fluid formulae, while the other 
two weie regarded as cases of diffuse central nervous system syphilis Two 
patients were treated during active inteistitial keratitis, all signs of keratitis 
disappeared without evidence of scarring after one five-hour fever m one 
case , the keratitis became more gradually inactivated after five treatments in 
the other case, with small residual opacities The cell count and albumin 
content promptly declined to normal The spinal fluid Wassermann and 
Kahn reactions were reversed to negative m one instance, became less posi- 
tive in two, and remained negative in one All are now in the remission 
stage as regards the clinical symptomatology 

While we are encouiaged by the striking clinical and seiologic improve- 
ment in this small series of patients, we realize that the time of these remis- 
sions is still too short to justify drawing any conclusions regarding their 
permanence In view of the treacherousness of this infection, we intend to 
exert every effort to follow the progress of these patients throughout the 
balance of their lifetime 

A recent survey conducted by Clark 20 indicates that each year some 
423,000 persons in the United States seek treatment for early syphilis 
Since it has become more generally appreciated that examination of the spinal 
fluid as a routine measure is an indispensable part of the management of 
earlj, as well as late, syphilis, it has become apparent that at least one-third 
of persons with syphilis of less than two } ears’ duration show some evidence 
of ncuros} phihs When changes characteristic of central nervous system 
imasion occur in the spinal fluid, the effect of treatment on the spinal fluid 
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formula becomes the first consideration in the subsequent management of the 
disease V igorous continuous specific therapy is often ineffective m arrest- 
ing the progiess of neurosyphilis The remarkable results obtained by 
Rjrle, 17 Wile and Davenport,"" O’Leary, 27 Gugenheim, 22 Gougerot 28 and 
others m the treatment of asymptomatic neuros) phihs with malaria leaves 
no doubt of the challenging fact that the best time to treat paresis and tabes 
is before they develop to that stage The results obtained m early neuro- 
syphilis are eminently better than m the later stages of the disease 

More important than this observation, however, are the conclusions to 
be drawn from the brilliant results obtained by Kyrle in the treatment of 
s) phihs during the first two years of its existence by the combined salvarsan- 
malaria-salvarsan regimen The results were incomparably better than by 
any other method previously employed Of 232 Wassermann-positive pa- 
tients with early syphilis, the blood Wassermann reaction was favorably in- 
fluenced m 230 (99 1 per cent) after a single combined course of treatment 
Fifty-four of these patients exhibited Wassermann-positive reactions of the 
spinal fluid, all were reversed to negative and remained negative When 
Matuschka and Rosner 18 reported upon the work of Kyrle, after his un- 
timely death, not one of these patients had developed a positive Wassermann 
reaction in either blood or spinal fluid during the five years covered by this 
classical report 

On the basis of these observations, it seems logical to conclude that the 
ideal time for the institution of combined specific therapy and fever therapy 
is immediately following the establishment of the diagnosis of syphilis We 
have now undertaken the treatment of syphilis in the primary and secondary 
stages by the combined ultrahigh frequency fever-specific therapy method 
These observations will be made the subject of a later report The advent 
of methods for the controlled and safe production of artificial fever should 
stimulate vigorous inquiry m this field 

Summary and Conclusions 

1 The age-old conception that fever is a destructive process has given 
way to the modern knowledge that fever is a protective and defensive 
mechanism 

2 The value of artificially-induced therapeutic fever is now firmly estab- 
lished Fever production appears to be largely, if not entirely, responsible 
for the results attained with a wide variety of fever-inducmg agents 

3 The need for a method of artificial fever induction which can be em- 
ployed with safety and comfort to the patient, and v hich is subject to com- 
plete control by the adequately-trained physician, is apparent The induc- 
tion of fever with an ultrahigh frequenc) oscillator (short-wave radio 
transmitter), known as the radiotherm, in conjunction with an efficient air- 
conditioned cabinet, appears to fulfill these requirements 

4 The symptoms of exhaustion and fatigue, and the occurrence of 
nausea, vomiting, abdominal cramps, and muscular twitchings during the 
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sustained fever treatments are apparently largely due to the great loss of 
chlorides m the sweat These symptoms aie practically eliminated by sup- 
plying large quantities of chloride-containing fluids 

5 One hundred patients with syphilis, arthritis, gonococcal infections, 
or vascular diseases of the extremities have been subjected by us to 5000 
hours of sustained fever therapy without evidence of injury, except for 
superficial skin burns m some of the patients treated before the development 
of the air-conditioned cabinet 

6 With due regard to the relatively short time during which our pa- 
tients have been under observation, it may be stated that the results obtained 
with combined specific therapy and radiotherm pyretotherapy m cases of 
neurosyphihs are at least comparable to the results obtained with the more 
hazardous malaria-specific therapy regimen 

7 The fact that the most brilliant results are achieved in cases of early 
neurosyphihs, together with the remarkable observations of Kyrle in the 
treatment of early syphilis with the more hazardous, unreliable and time- 
consuming malaria-specific therapy regimen, make it probable that the logical 
time to institute combined fever and specific therapy is immediately follow- 
ing the establishment of the diagnosis of syphilis 

Note Because of the necessity of following the progress of patients subjected to this 
form of therapy for many yea’-s, we are restricting our investigations to patients who live in 
Dayton or m the immediate vicinity 
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THE CLINICAL SIGNIFICANCE OF GASTRIC 

ACIDITY r 

A Study of 6679 Cases with Digestive Symptoms 

By Zachary Sagal, M D , Jerome A Marks, M D , 
and John L Kantor, M D , 

New Yoikj N Y. 

In 1886, Jaworski and Gluzinski 1 introduced the generally accepted 
system of estimating gastric acidity m terms of “ degrees " They then 
pointed out that the subject had been intensively studied for over a hundred 
years and apologized for adding another communication to the many al- 
ready published Forty-six years later, Vanzant and her collaborators 2 
called attention to the amazing fact that, despite the enormous amount of 
investigation, we have not even today any reliable standards of normal 
acidity for various ages Their explanation that this gap in our knowledge 
is due in part to the difficulty of getting a large number of normals for 
study seems rational All the previously reported studies of normals were 
made on comparatively small groups Bloomfield and Keefer 8 studied 90 
“ normal ” cases in one series and 30 in another Other studies (Bennett 
and Ryle, 4 Apperly and Semmens, 5 Dahl-Iversen, 6 Moore et al, T Hender- 
son 8 and others), were made on even smaller groups of young individuals, 
mostly college students The methods used by various investigators varied 
widely 

The series reported from The Mayo Clinic comprises cases which were 
considered to be free from organic disease of the gastrointestinal tract, but 
they were not free from digestive disturbances It is true that if we con- 
sider a person’s digestion as normal only when he can eat with impunity 
anything within reason, m any quantity and at any time, very few people, 
especially those past middle age, could qualify as normal The difficulties 
m studying normal acidity in the human are therefore manifold Not only 
is it “ not easy to get several thousand normal persons to submit to gastric 
intubation” (Vanzant et al), but it is doubtful whether any appreciable 
number of strictly normal persons could be found, particularly m the higher 
age groups, unless absence of gross pathology is accepted as the criterion of 
normality 

In discussing Vanzant’ s paper before the American Gastro-Entei ological 
Association, m May 1931, one of us (J L K ) pointed out that our figures 
on gastric acidity collected from office and clinic patients, all of whom 
complained of gastrointestinal sjmptoms, corresponded to those of the 

2 19*I* Cnfl befort the Amcr,can Gastro-Entcrological Assoc at Atlantic City, N J , May 
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Mayo group, collected presumably from normals In perusing their paper, 
however, we find that our material resembles theirs more closely than was 
at first supposed The cases of organic disease, which Vanzant excluded 
from her studies, constitute a large proportion in a hospital of the type of 
The Mayo Clinic, but are in a small minority in a gastrointestinal clinic 
for ambulatory patients or m the office of a gastroenterologist 

Inasmuch as it is practically impossible to secure perfectly normal in- 
dividuals m the various age groups, the next best thing is to make a statis- 
tical study of large numbers This communication is based on the study 
of a series of cases which we have been accumulating for the past twelve 
jears Our material lends itself to special grouping according to social 
status and partly to occupation, as well as to age and sex We have also 
had the opportunity of following the gastric acidity m several individuals 
over a period of years, with results which, as far as we know, have not been 
reported in the literature 

Material 

Of the 6679 test meals used as a basis for this communication, 2401 
were performed at the Vanderbilt Clinic, 1062 in a clinic maintained by a 
labor organization of the needle trades, and the remaining 3216 on private 
patients m our respective offices All the titrations at the Vanderbilt Clinic 
were carried out by the same technician, while the other tests were per- 
formed either by us or under our direct supervision 

Methods 

All the patients received a Boas-Ewald test meal, slightly modified, 
namely four Uneeda biscuits and two glasses of water, the change from 
bread to crackers insuring more uniformity and greater convenience A 
single extraction was made at the end of 45 minutes For the titrations of 
free HC1 and total acidity, Toepfer’s reagent and phenolphthalein were 
respectively employed as indicators 

In classifying our cases in reference to acidity, we divided them into 
four major groups Those showing no fiee HC1 were classed as achlor- 
hydria Those showing free HC1 under 20 degrees or total acidity under 
40 were diagnosed subacidity Those showing free HC1 above 40 or total 
acidity above 60 were grouped as hyperacid Thus, only those which had 
free HC1 between 20 and 40 and total acidity between 40 and 60 were con- 
sidered as “ normal ” A fifth group comprising a small number of cases, 
showing free HC1 below 20 and total acidity above 60, we termed “ dis- 
sociated acidity ” and did not include in our basic tables 

We studied separately the data obtained in the clinic clientele from that 
of the office patients m an effort to detect any difference based on social 
and economic status We also segregated for separate stud} a group of 
patients employed in the tailoi mg industry, almost all of them belonging to 
the Jewish race 
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Inasmuch as the material studied is composed entirely of ambulatory 
cases as they appear in the gastrointestinal clinics and in offices of gastro- 
enterologists and the proportion of patients with organic disease is com- 
paratively small, the latter were included in our series However, m order 
to determine the possibility of appreciable error, all cases of carcinoma, 
peptic ulcer and gall-bladder disease were excluded in a part of our material 
The resulting percentage distribution and curves are practically the same as 
before the exclusions (Tables 1 and 2 ) 


Table I 

Age and Sex Factors in Gastric Acidity (2286 Cases) 


Ages 

A 

Males- 

S 

-1402 

N 

Percentages 

H A 

Females — 884 

S N 

H 

11-20 

2 

20 

26 

50 

0 

22 

48 

30 

21-30 

2 

15 

36 

46 

3 

25 

46 

24 

31-40 

2 

9 

33 

55 

7 

27 

36 

29 

41-50 

3 

8 

26 

61 

13 

22 

42 

22 

51-60 

5 

20 

24 

50 

15 

21 

34 

29 

61-70 

20 

8 

20 

52 

20 

16 

20 

44 

A stands for achlorhydria, 5 for subacidity, AT for normal, H for hyperacidity 





Table II 





Age and Sex Factors in Gastric Acidity after Organic Pathology Was Excluded 






Percentages 






Males- 

—1173 



Females — 766 


Ages 

A 

5 

N 

H 

A 

5 

N 

H 

11-20 

3 

23 

27 

46 

0 

23 

50 

28 

21-30 

3 

16 

40 

41 

4 

25 

46 

25 

31-40 

3 

10 

37 

50 

8 

25 

37 

30 

41-50 

5 

10 

27 

58 

14 

22 

23 

41 

51-60 

6 

23 

26 

45 

12 

20 

40 

28 

61-70 

25 

10 

25 

40 

15 

0 

38 

46 


A stands for achlorhydria, 5 for subacidity, N for normal, H for hyperacidity 


Wherever we encountered groups of less than 25, we did not consider 
them in plotting our graphs, as percentage calculations on small numbers 
are extremel) unreliable and often incorrect It is for this reason that 
figures below the age of ten are not included in our paper 

Findings 

The greatest relative number of patients at all ages up to 70 have high 
acid figures (Figure 1 and Table 3 ) Next in order are the moderate 
acidities (so-called normals), then the low and finally the achlorhydrias 
1 he greatest percentage of high acidities is found in the fourth and fifth 
decades, gradual!} declining thereafter The proportion of patients with 
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Table III 

Gastric Acidity and Age (6679 Cases) 





Per cent 


Decade 

Cases 

A 

5 

N 

H 

11-20 

216 

2 

23 

32 

43 

21-30 

1744 

4 

23 

37 

36 

31-40 

3141 

5 

19 

32 

44 

41-50 

1461 

10 

20 

24 

46 

51-60 

796 

16 

20 

25 

38 

61-70 

277 

22 

18 

25 

35 

71-80 

44 

IS 

40 

16 

26 


A stands for achlorhydria, 5 for subacidity, N for normal, H for hyperacidity 



Fig 1 Gastric acidity in relation to age (6679 cases ) 


what we are accustomed to consider normal acid figures slowly decreases 
from the third decade on The low acidities fluctuate but little until the 
last decade when they show a definite rise There is a progressive increase 
in the incidence of achlorhydria up to the age of 70 , with slight diminution 
bej'ond that point However, the number of cases m our series above that 
age is too small for positive statistical statements 

One group of patients, almost exclusively of the Jewish race and be- 
longing to a labor union of the tailoring trades, showed a very high in- 
cidence of hyperacidities for all decades As in the other groups studied, 
the peak was readied m the fifth decade, the entire curve being on a higher 
level The other acidity curves were practically the same as in the other 
groups (Table 4 ) 
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Table IV 

Gastric Acidity and Age, Needle Trades Group (1062 Cases) 


Decade 

Cases 

A 

Per cent 

5 N 

H 


11-20 

29 

0 

24 

45 

31 


21-30 

35 8 

3 

25 

28 

34 


31-40 

416 

3 

13 

34 

50 


41-50 

205 

5 

13 

24 

58 


51-60 

49 

8 

28 

18 

46 


61-70 

4 

50 

0 

0 

50 



A stands for achlorhydria, S for subacidity, N for normal, H for hyperacidity 


In a group of relatively wealthy private patients, the incidence and peak 
of high acidities were distinctly lower than in the working class group 
(Table 5 ) 

Table V 

Gastric Acidity and Age, Private Patient Group (2000 Cases) 


Percent 


Decade 

Cases 

A 

S 

N 

H 

11-20 

65 

2 

31 

29 

38 

21-30 

500 

5 

32 

32 

31 

31-40 

595 

5 

28 

31 

36 

41-50 

417 

13 

27 

22 

38 

51-60 

277 

17 

25 

25 

32 

61-70 

114 

25 

25 

23 

27 

71-80 

24 

12 

54 

8 

25 


A stands for achlorhydria, 5 for subacidity, N for normal, H for hyperacidity. 


The figures obtained on the Vanderbilt Clinic patients, presumably be- 
longing to the poorer classes, of all races and creeds, showed acidities and 
curves between the extremes just described (Table 6 ) 


Table VI 

Gastric Acidity and Age, Vanderbilt Clinic Cases (2401 Cases) 


Decade Cases 


11-20 

66 

21-30 

551 

31-40 

712 

41-50 

617 

51-60 

333 

61-70 

111 

71-80 

11 


Per cent 


A 

5 

N 

H 

3 

16 

32 

49 

6 

19 

34 

41 

7 

16 

31 

46 

11 

19 

25 

45 

19 

16 

24 

41 

20 

15 

30 

35 

18 

27 

27 

27 


A stands for achlorhydria, 5 for subacidity, iVfor normal, II for hyperacidity 

llie generally recognized iery high incidence of hypcrchlorhydria m 
duodenal ulcer, and achylia or marked hypoacidity in gastric carcinoma is 
shown m table 7 The distribution in gall-bladder disease is the same as 
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Table VII 

Gastric Acidity in Certain Diseases 



No of Cases 

A 

Percentages 

5 N 

H 

Gastric Carcinoma 

41 

45 



5 

Duodenal Ulcer 

357 

0 

3 

15 

82 

Gastric Ulcer 

46 

2 

23 

26 

49 

Gall-bladder Disease 

247 

9 

28 

32 

31 


A stands for achlorhydria, 5 for subacidity, N for normal, H for hyperacidity 


that ordinarily found in the corresponding age periods 

The acidity means were calculated for each decade (Figure 2 ) The 
free and total acidities maintain a fairly constant level through the fifth 
decade when they show a gradual drop 



As regards sex, we found, as did other investigators, that acidity m fe- 
males runs generally lower than that in males The difference corresponds 
to almost ten degrees in both the free and the total ranges (Figure 3 ) 

In one series of 2000 cases, the dissociated acidity group was studied 
Twentv-two cases were found, making an incidence of about 1 per cent 



82 


z 


SAGAL, J A MARKS AND J L KANTOR 



Table VIII 



Case 1 




Case 2 



G I 

Neurosis — Fern 


G I 

Neurosis — Fem 




Free 

Total 




Free 

Total 


Date 

Age 

HC1 

Acid 

Class 

Date 

Age 

HC1 

Acid 

Class 

July 1922 

42 

8 

16 

5 

June 1924 

48 

14 

28 

5 

July 1923 

43 

0 

15 

A 

Sept 1931 

55 

0 

4 

A 

Dec 1928 

48 

0 

19 

A 

Apr 1932 

56 

0 

5 

A 


Case 3 




Case 4 



Duodenal Ulcer — Male 


G I 

Neurosis — Male 




Free 

Total 




Free 

Total 


Date 

Age 

IIC1 

Acid 

Class 

Date 

Age 

HC1 

Acid 

Class 

Oct 1920 

33 

41 

8S 

II 

June 1925 

78 

11 

33 

S 

Apr 1927 

40 

30 

68 

II 

May 1925 

78 

11 

38 

S 

June 1910 

43 

32 

66 

II 

June 1929 

82 

2 

15 

S 

Apr 1932 

43 

IS 

58 

S 

Dec 1930 

83 

2 

19 

S 






Nov 1931 

84 

0 

7 

A 


A stands for achlorhjdria, i for siibaciditj , N for normal, II for hyperacidity 
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The only remarkable feature noted was that ten cases in the group, or 45 per 
cent, suffered from gall-bladder disease 

The results of repeated test meals on the same individuals show several 
interesting features In the first place a surprising constancy in the suc- 
cessive sets of figures is regularly obtained when the tests are performed 
under standardized conditions within relatively short periods of time, par- 
ticularly in younger individuals If the period of observation is prolonged 
to five years or more, especially after a decade, there appears a definite tend- 
ency, more so m older patients, to show a diminution or loss in acidity 
(Table 8 ) Thus, high figures become lower and low figures drop into the 
achlorhydria class Exceptions, of course, do occur, as illustrated in the 
case of heterochylia m a neurotic individual, who, in the course of four and 
one-half years, had five analyses and managed to be in every class once and 
m the normal class twice (Table 9 ) 


Table IX 

G I Neurosis — Male 



Date 

Age 

Free HC1 

Total Acid 

Class 

1 

Dec 

9, 1926 

52 

6 

31 

5 

2 

Dec 

9, 1927 

53 

38 

58 

N 

3 

Dec 

19, 1930 

56 

0 

13 

A 

4 

Feb 

2S, 1931 

57 

32 

61 

H 

5 

Apr 

11, 1931 

57 

38 

59 

N 


A stands for achlorhydria, 5 for subacidity, N for normal, H for hyperacidity 


Discussion 

What Constitutes Nonnal Acidity It is quite evident that we cannot 
accept one standard for all age periods Some authors, especially those who 
have departed from the Boas test meal, digress from the usual normals of 20 
to 40 degrees for free HC1 and 40 to 60 for total acidity and name their own 
figures Thus, Lerman, 0 using the alcohol and histamine test meal, con- 
siders the normal acidity range to be 20 to 70 degrees for free HC1 Bloom- 
field suggests that we dispense with the term normal and classify the cases 
as high, medium, low, and anacid 

The fact that some individuals are always achlorhydric and that the ab- 
sence of free HC1 was found m children (Wright, 10 Hertz, 11 Jacobsen, 12 
and even m the newborn, Hess 13 ) justifies the inference that lack of acid is 
a constitutional characteristic with some individuals and is “ normal ” for 
that particular type Carlson 14 has long maintained that all grades of acidity 
as well as anacidity are found m a considerable number of “ normal ” indi- 
viduals Furthermore, it has been observed that a given type of gastric 
secretion is characteristic of certain families, high acidities being common in 
some and low acid figures or even achlorhydria in others (Dauwe. 15 Mar- 
tinez, 10 Apperly and Norris 17 ) In short, normality is generally a \ery 
elastic term In the present state of our know ledge, it is evident that age 
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and sex must be considered m any discussion of noimal standards Utiliz- 
ing the acidity means already referred to, it is an easy matter to construct a 
simple table, similar to that of height and weight or blood piessure, that 
might serve as a guide to the clinician m every-day practice An arbitral y 
deviation of ten degrees on either side of the means would give the results 
in round figures, as shown in table 10 All cases falling within the above 


Table X 

Average Range of Acidity Distributed According to Age and Sex 



Free HC1 

Total Acidity 


Male 

Female 

Male 

Female 

11-20 

20-40 

15-35 

50-70 

40-60 

21-30 

20-40 

15-35 

45-65 

35-55 

31-40 

20-40 

15-35 

45-65 

35-55 

41-50 

20-40 

10-30 

45-65 

35-55 

51-60 

15-35 

10-30 

40-60 

35-55 

61-70 

10-30 

10-30 

35-55 

30-50 

71-80 

10-30 

5-25 

35-55 

30-50 


A stands for achlorhydria, 5 for subacidity, N for normal, H for hyperacidity 


limits could, therefore, be designated as moderate acidities (discarding the 
term normal) , while others would be considered as high or low, as the case 
might be 

This table represents a rough scale somewhat more accurate than the old 
fixed forms m which age and sex were not considered, but without any pre- 
tense to such statistical accuracy as is manifest in the painstaking work of 
Vanzant and her collaborators 

Diagnostic V alue of Gastric Acidity Determination Inasmuch as all 
grades of acidity are found in healthy individuals, it follows that the diag- 
nostic significance of acidity tests is only of secondary importance — it has 
only a confirmatory value Thus, m the presence of achlorhydria, the evi- 
dence in favor of duodenal ulcer must be overwhelming to make the diag- 
nosis Likewise, a diagnosis of primary anemia would hardly be m keeping 
%\ ith high or moderate acid figures At this point we wish to call attention 
to our observation that dissociated acidities (low free HC1 and high total 
acidity) are suggestive of gall-bladder disease The reason for the dissocia- 
tion probably lies in the greater amount of duodenal regurgitation and 
higher combined acidity 

The Significance of Achlorhydria The subject of achlorhydria has been 
discussed in great detail by numerous writers Ehrman, 18 who introduced 
the conception of simple achylia, Martius, 10 Faber 20 and lately Bloomfield 
and his collaborators, as well as many others, have studied it from many 
angles It is of particular interest as a possible predisposing factor to serious 
organic disease, such as gastric carcinoma and pernicious anemia As pre- 
cursors of carcinoma of the stomach, Hurst 21 puts achylia and gastritis in 
the first place He cites two cases which were achlorhydric long before the 
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cancer developed We have also had two cases which had no free HC1 with 
negative roentgenological findings for six and eight years before they devel- 
oped cancer of the stomach Unfortunately, it is very rarely that patients 
with carcinoma of the stomach have records of previous test meals The 
achlorhydria clinic which Bloomfield has inaugurated is therefore a step in 
the right direction and is worth emulating 

The Significance of Low and High Acidities The increasing incidence 
of achlorhydria with advancing age suggests the probability that gastric 
acidity gradually fails with advancing years The number of achlorhydncs 
is augmented by new recruits from among those with low acidities The 
low acidity group is in turn replenished from the higher acidity groups 
Some evidence of this was presented above The process of decline does not 
seem to begin until the fifth decade is passed In all of our groups, the 
greatest percentage of high acidities is found in the fifth decade One may 
infer that probably our mode of living and dietary habits tend to stim ula te 
gastric function, producing a greater proportion of high acidities up to that 
point After the fifth decade, however, when all bodily functions are in 
the decline, gastric secretion also begins to diminish The fifth decade thus 
constitutes a turning point and diminishing gastric acidity may be regarded 
as one of the indications of approaching old age such as loss of hair and 
teeth, diminishing activity of internal secretions, arteriosclerosis, and so on 
On the other hand, high gastric acidity persisting into old age may be 
considered as an indicator of longevity Only the hardier individuals reach 
the eighth and ninth decade and they seem to be the ones who have high 
gastric acidity It is interesting to observe the contradictory reports as re- 
gards acidity in old age Dedichen 22 and Davies and James 23 reported low 
acid figures, while Rafskv 34 found hyperacidity to be the rule in a group of 
exceedingly old individuals (70 to 90 years of age) 

Pi actical Value of T est M eals It is not within the province of this com- 
munication to enter into a discussion of the relative value of the manv dif- 
ferent test meals that were suggested m the past or are still in use While 
the data reported here are based on results obtained with the single aspiration 
after a Boas-Ewald test meal, we do not wish to be misunderstood as ad- 
vocating this method in preference to or to the exclusion of all others For 
thorough discussion of the merits and drawbacks of the various procedures, 
the reader is referred to the writings by Boas, 26 Isaak-Krieger, 20 Andresen, 27 
Garbat, 28 Gaither, 29 Smithies, 30 and others Our feeling is that for practical 
purposes, it matters little what is used for a test meal or how many extrac- 
tions are made We would not even object to the use of fresh cabbage 
juice, as suggested by Orlowskv, 31 if one does not mind the trouble of pro- 
curing it in all seasons Any test meal with a single aspiration will serve 
to classify the patient as to the tjpe he belongs to, whether he secretes gastric 
juice of the high or low titre It is only the exceptional case that will give 
low figures with one method and high ones with another 

It is now fairly generally accepted that with regard to gastric acidity 
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there are several types, differing constitutionally m the same manner as the 
sthenic and the asthenic, or the hypersensitive and the hyposensitive From 
the standpoint of predisposition to various diseases it is very important to 
determine to which group the patient belongs and to classify him accordingly 

It is of importance to find out the low acidities as well as the anacidities, 
as it seems quite possible that the hypochlorhydrias are potential achlor- 
hydrias and that the increase in achlorhydrias in the later decades is due to 
this factor The importance of doing a test of the gastric secretory func- 
tion on every patient cannot be overemphasized One might go even further 
and say that it should be included in every periodic physical examination 

Any symptoms even remotely suggesting an early peptic ulcer should be 
considered seriously in the hyperchlorhydnc and the patient kept under ob- 
servation On the other hand, it is known that pernicious anemia is pre- 
ceded by achlorhydria long before any other suspicious evidence makes its 
appearance Our knowledge of the achlorhydria preceding the development 
of gastric carcinoma is so far very limited and further investigation of this 
relationship is desirable 

It is also essential to know for dietetic considerations, the kind of gasti ic 
juice the individual secretes Subjects with a tendency to hyperacidity 
should avoid spicy and other foods which stimulate gastric secretion On 
the other hand, low acidity calls for an entirely different diet One cannot 
tell, except empirically, what foodstuffs are most suitable for any particular 
individual unless some sort of test is done Many cases of heartburn have 
moderate or low gastric acidities, even achlorhydria, and the medicinal tieat- 
ment is to be guided accordingly 


Summary 

1 A series of 6679 test meals is analyzed according to age and other 
factors 

2 Age, next to constitutional predisposition, appears to be the dominat- 
ing factor m gastric acidity Thus the greatest incidence of high acidity 
occurs m the earlier age groups, while the low acid figures predominate in 
the later decades 

3 It is well known that certain diseases are associated with special ranges 
of acidity (e g duodenal ulcer with hyperacidity , pernicious anemia and 
cancer of the stomach with achlorhydria), but there is evidence to indicate 
that these acid levels precede the development of the disease, just as they 
persist after its cure 

4 It would appear that the degree of acidity — a constitutional factor — 
predisposes to a given disease, rather than that the disease produces a change 
m acidity 

3 It appears that the fifth decade constitutes the peak of functional ac- 
tn it\ as ei ulenccd by the greater proportion of high acidities, while diminish- 
ing gastric acidities may be considered as endence of aging, analogous to 
presbyopia, hypci tension, arteriosclerosis, and the menopause 
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6 The ptesence of high acid values m old age may be considered as an 
index to longevity 

7 The determination of gastric acidity is of practical value as an index 
of predisposition to ceitam diseases and as a guide to important therapeutic 
procedures (diet, medication) 

8 Evidence is piesented that m older patients, under observation foi 
compai atively long periods, there is a tendenc) to a diminution or loss of 
gastric acidity 

9 A table of average values of gastric acidity, arranged according- to 
age and sex, is proposed instead of the more arbitrary standards now in use 

We wish to express our appreciation of the collaboration of Dr Harry Gauss, now of 
Denver, Colo, m preparing some of the earlier statistical material for this paper 
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Review of Literature 

Quincke, 1 in 1876, first mentioned the coexistence of carcinoma of the 
stomach and progressive pernicious anemia Since that time, various cases 
in which there was coexistence of the two diseases have been reported 
It has long been difficult to distinguish certain cases of carcinoma of the 
stomach from pernicious anemia, since weakness, anorexia, gastric symp- 
toms, insidious onset, and anemia are common to both conditions The 
not uncommon absence of gastric symptoms and the occasional yellowish 
pallor in carcinoma, the not very uncommon severe loss of weight in perni- 
cious anemia, and the occasional red bone marrow due to metastasis in 
carcinoma, serve to confuse the picture Probably the two most important 
clinical characteristics that distinguish pernicious anemia from carcinoma 
of the stomach are sore tongue, and paresthesia and neurologic symptoms 
that suggest subacute combined degeneration of the posterior and lateral 
columns of the spinal cord Diarrhea occurs much more commonly in 
pernicious anemia than in carcinoma 

The anemia of carcinoma of the stomach usually is of the hj pochromic 
secondary type, but occasionally it is hyperchromic, such as that of perni- 
cious anemia Macrocytosis and high hemoglobin index and volume index 
strongly indicate pernicious anemia, although they are not absolutely diag- 
nostic Usually leukopenia is present in pernicious anemia, and ordinarilj 
leukocytosis is present in carcinoma of the stomach The usual relative 
lymphocj tosis and the shift to the right of the polymorphonuclear leuko- 
cytes m pernicious anemia, and the presence of the so-called neutrophil of 
pernicious anemia are of considerable value in the diagnosis Achlorhydria, 
present in practically e\ery case of pernicious anemia, is found m only 50 
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or 60 per cent of cases of carcinoma of the stomach To confuse the pic- 
ture, myelocytes may occur in some cases m which carcinoma has invaded 
the bone marrow, and they may be present m some severe cases of pernicious 
anemia 

When the best criteria for distinguishing the two diseases are applied, 
there remain a few cases in which they are apparently coexistent A num- 
ber of cases has been reported, particularly in recent years Some of these 
seem only to be cases in which the blood picture resembling pernicious 
anemia accompanies carcinoma of the stomach In other cases apparently, 
the two diseases actually coexist, or there has been a consecutive develop- 
ment of the two 

One must distinguish between true cryptogenetic pernicious anemia and 
the blood picture resembling pernicious anemia, which may be so closely 
simulated at times by other diseases, particularly by sprue, and, as we have 
mentioned, occasionally by carcinoma A perfect picture of pernicious 
anemia is represented by glossitis, paresthesia, and other evidences of de- 
generation of the spinal cord, diarrhea, little if any loss of weight, lemon 
yellow skin, increased hemoglobin index, increased volume index, marked 
general macrocytosis, leukopenia, relative lymphocytosis, presence of the 
“ polymorphonuclear leukocyte of pernicious anemia,” shift to the right of 
the neutrophils, decrease in platelets, increase in serum bilirubin, presence 
of urobilin and urobilinogen in the urine and their increase in the stool or 
duodenal contents, achlorhydria, response to treatment with liver or to the 
ingestion of gastric tissue, and the occurrence of remissions One or more 
of these features may be lacking and still a diagnosis of true pernicious 
anemia may be entirely tenable If most of these features are present m 
an individual case and carcinoma of the stomach is demonstrated either by 
roentgen-rays, by operation, or by necropsy, the two diseases will usually 
coexist 

There are several hypotheses as to the coexistence of these diseases 
Most observers maintain that pernicious anemia and caicmoma coexist 
accidentally 2 - 3> 4 * 5 > e » 7 > 8 * D > 10 Fischer-Defoy and Lubarsch 11 think the 
coexistence accidental m some instances, and Naegeh, 12 and Bloch 13 be- 
lieve this the usual explanation Other observers believe that the blood 
picture of pernicious anemia may occur as a result of carcinoma of 
the stomach 14 * 1S > 10 * 17 * 18 Fischer-Defoy and Lubaisch, Lazarus, 10 and 
Brandes 20 believe this is true m some instances Some of this latter group 
of observers believe that actual pernicious anemia develops as a result of 
carcinoma of the stomach, others that only the blood picture of pernicious 
anemia occurs and that true pernicious anemia does not result from carci- 
noma of the stomach Among the latter are Fischer-Defoy and Lubarsch, 
Pappcnheim, and Zadek Nacgeli, Bloch, and Minot 21 believe it possible 
that the carcinoma develops on soil of pernicious anemia Brandes, and 
Lazarus thought this the explanation m some cases 

It would be of great interest and \alue to determine whether pernicious 
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anemia is much more common among patients with carcinoma of the 
stomach than among other patients of the same sex and age, or whether 
carcinoma of the stomach is more common among those who have pernicious 
anemia than among others If these points could be determined accurately 
in a large series of cases, one might learn whether pernicious anemia pre- 
disposes to carcinoma of the stomach, or vice versa 

Dunn 22 is of the belief, however, that this question cannot be settled m 
a clinic such as ours, m which the sampling of patients from distant com- 
munities is unequal 

Formerly, any form of hyperchromic macrocytic anemia, associated with 
leukopenia and with relative lymphocytosis, usually was assumed to represent 
pernicious anemia However, at present, m addition to the blood picture, 
the absence of free hydrochloric acid is usually required, and the addition 
of one or more of the following symptoms is desirable sore tongue, pares- 
thesia, and diarrhea In recent years, a great deal of attention has been 
paid to the character of the polymorphonuclear leukocytes 

Heinrichsdorff in 1912 made a critical review of all cases of the coexis- 
tence of the two diseases reported up to that time, and accepted only a few 
as unquestionable 

Although we shall not attempt to review in detail the previously reported 
cases it would appear that some of these cases, particularly those recently 
reported, have had all of the essential diagnostic features of pernicious 
anemia and carcinoma of the stomach, and, moreover, some of the patients 
have responded well to treatment with liver, liver extract, and desiccated 
swine stomach 

A few cases recently reported are those of Waterfield, 23 Cabot, 24 
Castle, 23 Giffin and Bowler, 20 Neuburger, 2T Plummer and Simpson, 28 Simp- 
son, 29 Sonnenfeld, Weinberg, 30 and Zadek (two cases) Strandell, 31 in a 
recent review of 117 cases of pernicious anemia, reported four cases as- 
sociated with carcinoma of the stomach , Levine and Ladd 32 reported one 
case in 150 cases of pernicious anemia, Panton, Maitland-Jones and Rid- 
doch, 33 none m 117 cases, and Rohner, 34 one in 127 cases 

Eisen, 35 in a group of 187 cases of carcinoma of the gastrointestinal tract, 
did not find a case of pernicious anemia, but in 20 of the 79 cases of 
carcinoma of the stomach the hemoglobin index was 1 to 1 5 Brandes, m 
a series of 66 cases of pernicious anemia observed from 1911 to 1919, found 
carcinoma of the stomach m four of 22 cases in which necropsy' had been 
performed 

Neuburger is of the belief that there is an increased incidence of perni- 
cious anemia in families m which carcinoma exists, and von Hoffmann 36 
holds the same view Cornell 3T thinks that carcinoma of the stomach not 
infrequently' complicates an already existing pernicious anemia Davidson 
and Gulland 3S (three cases), Hurst, 39 Naegeli (“ \ery few ”), and Ungley 40 
have seen the occurrence of the two conditions together 
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Data from The Mayo Clinic 

Records of cases from 1925 to 1930, in which pernicious anemia was 
positively diagnosed or was considered possible, were taken from the files 
These records were examined to find in how many cases carcinoma of the 
stomach was positively diagnosed or was considered possible All of the 
records in which both diagnoses had been made or suggested were critically 
examined to determine in how many both diagnoses were certainly or almost 
certainly established Eight records were found which met this require- 
ment 

For the purpose of determining the percentage of cases in which carci- 
noma of the stomach afflicted patients with pernicious anemia, a smallei 
subgroup of records was taken That is, all records from 1928 to 1930, 
in which pernicious anemia was positively diagnosed or was considered 
possible were taken from the preceding, larger group There were 784 of 
these The method of examination of the records of this subgroup was 
consideiably more exact and laborious At the very outset the entire 784 
records were critically examined to determine the number in which the 
diagnosis of pernicious anemia was well established, and in 658, it was 
found to be certainly or probably established Of these 658 cases there 
were four (0 6 per cent) in which the diagnosis of carcinoma of the stomach 
was established. This figure may differ greatly from that given in other 
clinics, for reasons stated elsewhere 

Three other cases m which the two diseases coexisted have been added, 
these occurred in 1931 and 1932 and before 1925. During this same 
period there were four more cases m which the coexistence of the two dis- 
eases was somewhat doubtful In all four the existence of pernicious 
anemia was practically certain, but in two the degree of malignancy (of 
polyps) was only graded 1 41 , in one case the diagnosis of malignant polyps 
(inoperable) was made only by the roentgenologist, and in the fourth case 
though roentgenograms indicated carcinoma, at a later date another roent- 
genologic examination elsewhere was reported negative 

Thus, there were 15 cases m which carcinoma of the stomach and per- 
nicious anemia coexisted with more or less certainty There also were 
three cases of definitely diagnosed carcinoma, possibly accompanied by 
pernicious anemia, and one case of malignant polyp possibly accompanied 
hv pernicious anemia In still another case m which operation was per- 
formed at the clinic for carcinoma of the stomach, it is reported four years 
after operation that the blood now shows most of the characteristics of 
pernicious anemia except shift of the polymorphonuclear leukocytes to the 
right, and that the patient has responded to treatment by liver 

In most instances, the diagnosis of pernicious anemia was made by a 
ph} sician in the Section on Hematology A definite diagnosis of pernicious 
anemia is based on the existence of most, if not all, of the significant fea- 
tures of histon, general examination, and know n laboratory tests, and a 
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probable diagnosis on the existence of many of these features but the lack of 
some of the important ones A definite diagnosis of carcinoma of the 
stomach is based on demonstration of the disease at operation or necropsy, 
with or without positive roentgen-ray observations, and a probable diagnosis 
is based on a positive report by the roentgenologist It is possible that some 
cases of pernicious anemia have been overlooked when the diagnosis was 
frankly carcinoma of the stomach, because an extensive study for pernicious 
anemia usually was not made m such cases It seems likely, however, that 
almost all instances of carcinoma m cases of frank pernicious anemia were 
discovered, since roentgenologic examination of the stomach is made as a 
routine in almost all cases of pernicious anemia as a precautionary measure 
It is likely that many cases of carcinoma of the stomach were formerlj* 
overlooked when roentgen-rays were not used as a routine procedure when 
the diagnosis of pernicious anemia was evident A search for carcinoma 
should be made in cases of pernicious anemia, especially when the patient 
has lost much weight 

In this paper are included only the 11 cases in which there was definite 
or probable carcinoma of the stomach in association with definite or prob- 
able pernicious anemia They are reported m the order of importance as 
examples, rather than chronologically In six of these cases the sequence 
of the two diseases as to incidence could not be established In three the 
carcinoma seemed to follow the pernicious anemia (by seven years, one 
and a half years, and seven to eight years) In one case, pernicious anemia 
was diagnosed 32 months after partial resection of the stomach for carci- 
noma, although there was some suggestion of pernicious anemia ten months 
after operation In another case, pernicious anemia was diagnosed six 
years after a similar operation, but there was considerable suggestion of 
its presence before operation 

The series therefore yielded no definite indications as to a fixed sequence 
of development The fact that m three cases carcinoma seemed to follow 
the development of pernicious anemia, and m two cases pernicious anemia 
apparently followed the development of carcinoma suggests that each disease 
may possibly predispose to the other On this basis the apparently simul- 
taneous occurrence of both in six of the cases might not be a matter of mere 
chance In any event, the two diseases do not appear to be antagonistic 

When both diseases are present, each disease should be treated as though 
the other did not exist Resection of the stomach for carcinoma should 
not be denied to a patient simply because he also has pernicious anemia, nor 
should the treatment of pernicious anemia be neglected because of the seri- 
ousness of the illness due to carcinoma The diseases seem to affect each 
other’s progress very little It seems best, however, to institute radical 
ti eatment for pernicious anemia before operation so that neurologic lesions 
may be pre\ ented and the patient be placed in the best possible condition for 
operation 
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Pernicious Anemia and Carcinoma of the Stomach 
Apparently Devei oping Almost Simultaneously 

(Cases 1 to 6) 

Case I * A farmer, aged forty-four years, from Colombia, South America, 
registered January 30, 1932 His mother had died of carcinoma of the stomach, one 
brother had died of tuberculosis, and a sister of typhus fever The patient had had 
influenza in 1919, gonorrhea in 1920, and malaria in 1922 His chief complaints 
were recurring weakness, epigastric pain, and diarrhea for eighteen months He 
noted that his tongue had been red and sore for the last eight months, and that mild 
numbness had been present m the fingers for the last year His physician had found 
that anemia was present, and had prescribed a small amount of liver extract 

The blood pressure, pulse rate, and temperature were normal The tongue was 
slightly red and somewhat smooth The concentration of hemoglobin was 10 2 gm 
in each 100 c c of blood The volume index was 1 35 Erythrocytes numbered 
2,140,000 and leukocytes 4,600 m each cubic millimeter of blood In morphologic ex- 
amination of the blood the following features were noted normal differential leuko- 
cyte count , moderate amsocytosis , slight polychromatophilia , reticulated erythrocytes 
1 5 per cent, macrocytosis without poikilocytosis or stippling, hyperchromasia of 
individual erythrocytes , and neutrophils designated as of toxic type (grade 2) with 
large fat lobes, a picture probably not characteristic of pernicious anemia Uri- 
nalysis and serologic test for syphilis were negative Achlorhydria was found to be 
complete by the fractional method of analysis The concentration of bilirubin was 
1 7 mg in each 100 c c of serum, and the van den Bergh reaction was indirect The 
concentration of calcium was 9 6 mg in each 100 cc of serum Parasites and ova 
were absent m three specimens of stool A roentgenogram of the thorax gave nega- 
tive results and one of the stomach revealed carcinoma involving the lesser curvature 
of the middle and upper third The patient was given 20 c c of a preparation of liver 
extract intravenously Four days later the reticulated erythrocytes had lisen from 3 
to 21 8 per cent 

At operation an extensive polypoid carcinoma of the stomach, with extensive m- 
i olvement of the lymph nodes was found The growth was incompletely removed 
Recovery was uneventful In a letter received from a brother, it was stated that the 
patient died five months after the exploratory operation 

The history of sore tongue, diarrhea, numbness, high hemoglobin index and vol- 
ume index, and macrocytosis favored a diagnosis of pernicious anemia, but the blood 
picture was not entirely characteristic, principally because of the character of the 
leukocytes Taking into account the patient’s residence in the tropics and the pres- 
ence of macrocytosis, sore longue, and diarrhea, sprue also was considered The 
lapid response of the reticulated erythrocytes following injection of liver extract 
made the diagnosis of pernicious anemia or sprue (probably pernicious anemia) 
practically definite The presence of carcinoma was proved at operation 

Case II A church sexton, aged fifty-set en years, registered May 24, 1930 He 
complained of weakness, t ague epigastric distress, fatiguabihty, palpitation and tachy- 
cardia on exertion, anorexia, occasional gaseous dyspepsia, and some burning in the 
epigastrium which was relieved by ingestion of food He had lost 15 to 20 pounds in 
weight He complained of insomnia, worrying and depression Vomiting hetna- 
temesis, melena soreness of mouth or tongue paresthesia of the extremities, and 
diarrhea, v ere not present 

The patient was markedly pale with sallow complexion, lie was emaciated and 
weak Definite atrophy’ of the papillae was obsened on the edge of the tongue 
'Ihere was a systolic murmur o\er the cardiac area The neurologic examination was 

* Unimportant data usually arc omitted in reports of cases 
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negative The concentration of hemoglobin was 68 gm , erythrocytes numbered 
1,100,000, and leukocytes 6,300 The color index was 1 85 , the percentages of the 
various types of leukocytes were as follows tymphocytes 21 5, monocytes 0 5, transi- 
tionals 4, neutrophils 71 5, and eosinophils 2 5 The percentage of reticulated erythro- 
cytes was 1 7 The blood smear was characteristic of pernicious anemia Achlor- 
hydria was noted following fractional analysis of a test meal Blood, graded 2, was 
found in the contents of the stomach A roentgenogram revealed a pedunculated tu- 
mor in the median portion of the stomach, which was considered probably malignant 
and the advisability of operation was thought questionable The diagnosis was per- 
nicious anemia and pedunculated tumor of the stomach 

At operation, a polypoid tumor, about 6 cm in diameter, and adjacent nodes were 
removed The pathologist reported adenocarcinoma, graded 2, with involvement of 
lymph nodes 

Following the administration of liver extract there was a typical response in 
reticulated erythrocytes which reached a peak of 11 1 per cent When the patient was 
dismissed, the concentration of hemoglobin was 58 per cent (Dare) , erythrocytes 
numbered 2,780,000, and leukocytes 6,000 Four months later, the concentration of 
hemoglobin was 66 per cent , erythrocytes numbered 4,270,000, and leukocytes 5,400 , 
the differential count was normal Ihe percentage of reticulated erythrocytes was 
0 8 Definite features of pernicious anemia were observed in blood smears, including 
macrocytosis and a shift to the right m the leukocyte picture The patient made an 
excellent recovery 

Atrophy of the tongue, high hemoglobin index, blood smear characteristic of per- 
nicious anemia, make the presence of pernicious anemia practically definite The pres- 
ence of carcinoma was proved at operation 

Case III A concrete worker, aged fifty-six years, registered at the Clinic Au- 
gust 3, 1926 One brother had died of carcinoma Three months before admission, 
the patient became weak, lost Ins appetite, and 23 pounds in weight Mild attacks of 
belching, a bad taste in the mouth, edema of the ankles, nervousness, worry, and in- 
somnia were present The tongue was not sore and neither diarrhea nor paresthesia 
was present 

The patient was markedly pale, with a lemon yellow tint to the skm and con- 
junctivae He was moderately emaciated and weak Atrophy of the tongue and 
dental sepsis were present There was a faint systolic murmur over the cardiac area 
Evidence was found of a nuld peripheral neuritis such as is seen in early involvement 
of the nerves in pernicious anemia The concentration of hemoglobin was 41 per 
cent (Dare) , erythrocytes numbered 1,830,000 and leukocytes, 8,700 The color index 
was 11-f- The percentages of the various tjpes of leukocytes were as follows 
lymphocytes 35, monocytes 1, transitionals 1, neutrophils 62, and eosinophils 1 The 
morphologic examination revealed moderate amsocytosis and polychromatophilia, and 
slight poikilocytosis and basophilic stippling The concentration of bilirubin was 5 
mg in each 100 c c of serum , the van den Bergh reaction was direct Achlorln dria 
was found by the fractional method of analysis Blood (graded 2) was found in the 
gastric contents Roentgenologic examination gaie negatne results The diagnosis 
was pernicious anemia with mild peripheral neuritis 

The patient was grven three transfusions of blood and died m a se\ ere reaction 
after the third transfusion 

Necropsj revealed the topical changes of pernicious anemia, red bone marrow, 
hemosiderosis of the lner, fatty changes of the myocardium and slight splenomegah 
(264 gm ) A carcinoma 4 by 5 cm and a small ulcer on the anterior wall of the 
stomach were found with metastasis to the regional Iwnph nodes and omentum 
There w'ere seieral acute ulcers of the mucosa of the transi erse colon 

Lemon yellow' skill and sclerae atropln of the tongue, peripheral neuritis, high 
color index, necropsy findings of pernicious anemia, including enlarged spleen, make 
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the presence of pernicious anemia almost certain Treatment with livei was not then 
m use Carcinoma was found at necropsy 

Case IF. A carpenter, aged fifty-nine years, registered May 4, 1929 He had 
had an incision of a perianal abscess ten years previously He had been weak, pale, 
and nervous since Constipation had been present for five years, and anorexia for two 
and a half years, following an attack of bronchitis Roentgenograms of the stomach 
had twice given negative results Eighteen months prior to registration the erythro- 
cyte count was 1,000,000 He had been given liver, and liver extract and a trans- 
fusion of blood and had improved temporarily For the last year there had been a 
cotton-like sensation in the soles of his feet, but neither soreness of the tongue noi 
diarrhea had been noted During the last six months his condition had grown defi- 
nitely worse 

The patient was yellowish pale, markedly weak, and prematurely senile A gen- 
eralized coarse tremor and evidence of subacute, combined degeneration of the pos- 
terior and lateral columns of the spinal cord were present The concentration of 
hemoglobin was 51 per cent, the erythrocytes numbered 2,700,000 and the leukocytes 
7,500 The color index was 09+ The percentages of the various types of leuko- 
cytes were as follows lymphocytes 30, monocytes 1, transitionals 1 5, neutrophils 62 5, 
eosinophils 4, and basophils 1 The percentage of reticulated erythrocytes was 0 9 
The blood smear was characteristic of pernicious anemia The presence of achlor- 
hydria was proved by the histamine method There was a moderate amount of fresh 
blood in the gastric contents Roentgenograms revealed the presence of a polypoid 
tumor on the posterior wall of the middle third of the stomach, whether malignant or 
benign could not be determined, and partial destruction of the third rib on the right 
side, suggestive of osteitis fibrosa cystica The diagnosis was pernicious anemia with 
combined sclerosis of the spinal cord, polypoid tumor of the stomach, and questionable 
metastasis to the third rib 

At operation, a pedunculated papillary tumor about 4 cm m diameter was excised 
from the posterior wall of the stomach, also a small nodule 2 5 cm distant from the 
main mass The pathologist reported that the polyp (2 5 by 0 5 cm ) and the nodule 
(1 cm ) were adenocarcmomatous, both graded 2+ Following operation, the pa- 
tient went into shock Solutions of acacia and of glucose were given intravenously, 
blood transfusion was carried out, and the oxygen tent was used, all without success 
Permission for necropsy was refused 

The yellowish pallor, remission of symptoms after liver extract, blood smear pic- 
ture, paresthesia, combined degeneration of the posterior and lateral columns of the 
spinal cord, supported the diagnosis of pernicious anemia The presence of car- 
cinoma was proved at operation 

Case V A farmer, aged sixty-six jears, registered February 27, 1930 His 
fanuh history was essentially negative He complained of an infected toe, of dizzi- 
ness, and of buzzing in the left ear Slight irregularity m the bowel movements had 
been noted but diarrhea, bloody or tarry stools had not been observed The concentra- 
tion of hemoglobin was 15 2 gm and the erythrocytes numbered 3,700,000 The pa- 
tient returned September 10, 1931 because of loss of weight, sore tongue, anorexia, 
and tingling and swelling of the feet 

The blood pressure, pulse rate and temperature were normal The patient was 
emaciated The tongue was smooth The thorax and abdomen were normal The 
concentration of hemoglobin was 9 7 gm , erjthrocytes numbered 2,350,000 and leuko- 
evtes 10 /00 in each cubic millimeter of blood A blood smear was characteristic of 
pernicious anemia Basophilic stippling and an occasional Howell-Jolly body were 
observed The differential count was normal Neutrophils were of the toxic tjpe, 
graded 3 The percentage of reticulated erythrocytes was 17 Achlorhvdria was 
found bv fractional analvsis of a test meal The urinalvsis was negative A roent- 
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genogram revealed the presence of a large, hard mtragastric tumor at the pyloric end 
of the stomach, and a normal thorax 

Partial gastrectomy was performed, a polypoid carcinoma about 6 cm m diameter 
was found involving the antrum The patient made a good recovery and was given 
from 2 to 6 vials of liver extract daily, and one transfusion of blood Unfortunately, 
estimation of reticulated erythrocytes was not made often enough to determine their 
course When the patient was dismissed the concentration of hemoglobin was 52 per 
cent, erythrocytes numbered 2,480,000 and leukocytes, 5,300 

A letter from the patient’s widow stated that he died two and a half months after 
the operation For a month after operation he took one-half pound of liver daily 
The achlorhydria, the blood picture, history of sore tongue, and appearance of 
tongue at the time of examination, indicated pernicious anemia Operation established 
the diagnosis of carcinoma of the stomach It seems unlikely that the characteristic 
blood picture and sore tongue were due to carcinoma of the stomach The patient 
probably died as a result of carcinoma, although his failure to take liver during the 
last six weeks of his life suggests that pernicious anemia may have been a contributing 
cause 

Case VI A laborer, aged sixty-one years, registered June 30, 1930 During 
the previous year he had been weak, and fatigued, with indefinite sore tongue, follow- 
ing treatment for anemia with liver extract he improved temporarily For the last 
two months, dyspnea on exertion, increasing constipation, gaseous distention, and dull 
pain in the abdomen had occurred Neither nausea, vomiting, diarrhea, nor paresthe- 
sia had been present, but the tongue was sore at the time of admission 

The patient was pale The abdomen was distended Ascites, an ulcerative proc- 
ess about the umbilicus, and an irregular mass in the upper part of the abdomen were 
observed The concentration of hemoglobin was 7 9 gm , erythrocytes numbered 
1,600,000, and leukocytes 9,900 in each cubic millimeter of blood The percentages of 
the various types of leukocytes were as follows lymphocytes 23 5, monocytes 1 5, 
transitionals 2 5, neutrophils 70 5, and eosinophils 2 5 A blood smear was character- 
istic of pernicious anemia Achlorhydria was found following fractional analysis of 
a test meal There was no blood in the gastric contents Roentgenograms revealed 
the presence of a carcinoma of the lower third of the stomach and bilateral infiltration 
of the lungs, considered metastatic The diagnosis was pernicious anemia and car- 
cinoma of the stomach with metastasis to the lungs The patient returned home and 
died three weeks later Necropsy was not performed 

High index of hemoglobin, sore tongue, characteristic blood smear picture, and 
response to liver extract supported a diagnosis of pernicious anemia Carcinoma of 
the stomach was practically proved by the mass m the abdomen, and by roentgeno- 
grams of stomach and lungs 

Pernicious Anemia Apparently Following Car- 
cinoma or the Stomach (Cases 7 and 8) 

Case VII A housewife, aged forty-seven years, registered September 4, 1920, 
complaining of stomach trouble and weakness Her mother had died of carcinoma of 
the breast The patient had had diarrhea since childhood For ten years, periodic 
indigestion, pain m the abdomen two or three hours after meals, nausea with sugges- 
tive relief from soda, and pain in the abdomen at night had been present Six or 
seven months previously the Sippy diet had given relief A short time before admis- 
sion, the symptoms returned and she vomited fresh blood There had been intermit- 
tent soreness of the tongue but no paresthesia 

The patient was n ell nourished, with moderate pallor and \\ eakness A mass \\ as 
pi esent in the upper left side of the abdomen Stomatitis and glossitis n ere present 
The concentration of hemoglobin i\as 40 per cent, erythrocytes numbered 3 200,000 
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and leukocytes 5,000 The color index was 0 6+ The percentages of the various 
types of leukocytes were as follows lymphocytes 32 5, neutiophils 63 5, eosinophils 3, 
and basophils 1 In morphologic study of the blood, the following features were 
noted slight anisocytosis, poikilocytosis, and polychromatophilia There was occult 
blood m the stools Achlorhydria was found by the fractional method of analysis 
There was no blood in the gastric contents Carcinoma of stomach of questionable 
operability was revealed by roentgen-rays The diagnosis was carcinoma of the 
stomach and secondary anemia 

At operation, a large, ulcerated, necrotic and very malodorous carcinoma was 
found on the posterior wall of the stomach above the mcisura, completely encircling 
the stomach with extensive involvement of the omentum Two-thirds of the stomach 
above the incisura was resected , 2 5 cm of the pyloric end and the dome of the 
stomach were preserved The pathologist reported carcinoma, 12 by 11 by 5 cm, 
without involvement of the lymph nodes Treatment by irradiation was given seveial 
times during the next four years The patient had attacks of diarrhea, soreness of 
the tongue, and transient numbness of the fingers, and one attack each of arthi ltis and 
cystitis , she was constantly pale and her weakness was gradually increasing 

When the patient was readmitted, November 24, 1926, examination revealed ex- 
treme weakness and pallor, eccliymoses under the tongue, a palpable spleen, question- 
able enlargement of the liver, and slight edema of the ankles The concentration of 
hemoglobin was 31 per cent, erythrocytes numbered 1,440,000 and leukocytes 3,200 
The color index was 10+ The percentages of the various types of leukocytes were 
as follows lymphocytes 42 5, monocytes 3 5, transitionals 1 5, neutrophils 51, eosino- 
phils 1, and basophils 0 5 The volume index was 0 94 Morphologic study revealed 
moderate anisocytosis and poikilocytosis, and slight polychromatophilia and basophilic 
stippling Achlorhydria was noted following analysis of a simple Ewald meal 
Thei e was no blood m the gastric contents Roentgenograms revealed that carcinoma 
had not recurred and that there was no evidence of metastasis to the thorax or bones 
A diagnosis of pernicious anenna was made 

Transfusions of blood and dilute hydrochloric acid and liver were given At dis- 
missal, the concentration of hemoglobin was 70 per cent, erythrocytes numbered 
3,140,000 and leukocytes 6,600 The color index was 11 + and the volume index 1 13 
A letter from the patient three years later stated that she had improved, good 
health had been maintained, and blood counts were normal Another letter was re- 
ceived five years later, but nothing was said regarding her health 

Diarrhea, soreness of tongue, stomatitis, glossitis, numbness of fingers, increased 
hemoglobin index late in the disease, response to treatment by liver (this patient also 
was given transfusions) indicated pernicious anemia The presence of caicinoma of 
stomach ivas pro\ ed at operation Definite evidence of pernicious anemia developed 
six jears after removal of two-thirds of the stomach for carcinoma, although there 
v r as considerable suggestion of it in the stomatitis and glossitis befoie operation 
Whether the operation was a factor in the development of the pernicious anemia must 
remain conjectural 

Case VIII A housewife, aged fifty-three years, registered October 2, 1926, 
complaining of anemia and weakness She had had symptoms typical of peptic ulcer 
with vomiting for the preceding twelve years Eight years previously she had had 
flu ” and weakness and pallor afterward, with increase in weakness, fatiguabihty and 
d\ sptiea on exertion in the last > ear, but without loss of w eight, soreness of mouth or 
tongue, diarrhea or paresthesia She had been treated with iron, raw beef, sunlight, 
and what she called serum 

The patient was markcdlj pale, with a lemon jellow tint The tongue was normal 
There was a mass m the mid-epigastrium The concentration of hemoglobin was 27 
per cent. Ervthrocvtes numbered 3,0S0,000 and leukoevtes 4,800 The color index 
wa* 04+ The percentages of the various types of leukocytes were as follows 
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lymphocy tes 33 5, transitionals 2, neutrophils 59, eosinophils 3, and basophils 1 5 
Morphologic examination of the blood revealed moderate poikilocytosis and slight 
amsocytosis and polychromatophilia Achlorhydria was observed m an analysis of a 
fractional test meal There was a trace of blood in the gastric contents A roent- 
genogram disclosed the presence of a tumor, considered benign, on the posterior wall 
of the middle third of the stomach Diagnosis w 7 as benign tumor of the stomach and 
se\ ere secondary anemia 

At operation, a pedunculated tumor, about 3 cm in diameter, was excised The 
pathologist reported a pedunculated adenoma containing an adenocarcinoma graded 2 
The patient returned ten months later for a check-up She still tired easily, was 
free of gastric symptoms, but had intermittent tingling of hands and feet Neither 
soreness of the mouth or tongue, nor diarrhea was present The concentration of 
hemoglobin w r as 62 per cent, erythrocytes numbered 3,710,000 and leukocytes 7,700 
The color index w r as 0 8-}- The percentages of the various types of leukocytes were 
as follows lymphocytes 29 5, monocytes 2, transitionals 3, neutrophils 59, eosinophils 
4 5, and basophils 2 In morphologic studies of the blood the following w r ere noted 
slight antsocy tosis, slight poikilocytosis, and slight polychromatophilia Achlorhydria 
w r as found by the fractional method of analysis There w>as no blood in the gastric 
contents A roentgenogram of the stomach did not reveal recurrence Dilute hydro- 
chloric acid and a diet high in vitamins W'ere prescribed 

Twenty-two months later the patient again returned because of increasing con- 
stant numbness of the feet and hands Moderate pallor and evidence of definite sub- 
acute combined sclerosis of the spinal cord were noted The concentration of hemo- 
globin was 68 per cent , erythrocytes numbered 2,070,000 and leukocytes 5,400 The 
color index w 7 as 12-}- A blood smear picture was characteristic of pernicious 
anemia Achlorhydria was found by the fractional method of analysis After liver 
or liver extract and dilute hydrochloric acid had been taken for one month the con- 
centration of hemoglobin was 58 per cent, erythrocytes numbered 3,190,000 and 
leukocytes 6,100 The color index was 0 9 +, and there w'as slight lymphocytosis^ 

The patient returned June 11, 1931 She had not been taking liver extract 
regularly The numbness and weakness had become worse Examination revealed 
evidence of marked combined degeneration of the posterior and lateral columns of the 
spinal cord The concentration of hemoglobin w r as 59 per cent, erythrocytes num- 
bered 1,990,000 and leukocytes 5,900 The differential count w r as normal A blood 
smear u r as characteristic of pernicious anemia The patient w r as instructed to use 6 
vials of lner extract No 343 daily The last report showed that the erythrocytes 
numbered 3,500,000 and the concentration of hemoglobin was 68 per cent 

The anemia w r as of the hypochromic secondary type before operation, but ten 
months after operation numbness and tingling w'ere present and thirty-two months 
after operation there w as a definite blood picture of pernicious anemia Whether the 
pernicious anemia w as developing before operation, coexistent with the gastric lesion, 
or whether it occurred as a result of partial gastrectomy cannot be determined, but 
the former hypothesis seems more plausible Adenocarcinoma graded 2 was demon- 
strated at operation, but the fact that the patient was living fhe years after operation 
suggests that the lesion was only mildly malignant or that remo\ al was absolutely 
complete 


Carcinoma of the Stomach Apparently Devei op- 
ing after Pernicious Anemia. 

(Cases 9 to 11 ) 

Care IX A physician, aged fifty -three years, registered Tune 27 1923 The 
family history was not significant His chief complaint was of general weakness 
He had had influenza in 191S, pulmonary tuberculosis m 1919, and malaria in 1921 
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Following tins his skm became yellow and anemia developed with a concentration of 
hemoglobin of 43 per cent and erythrocytes numbering 1,700,000 The tongue had 
been a little sore The erythrocyte count increased to 4,000,000 in 1922, but m March, 
1923, loss of weight, discomfort in the stomach and bowels, nausea and anorexia 
developed 

At examination the skin had a lemon tint The concentration of hemoglobin was 
47 per cent, erythrocytes numbered 1,850,000, and leukocytes 3,600 The color index 
was 1 2 The differential count was normal In morphologic study of the blood the 
following features were noted * moderate amsocytosis, slight poilnlocytosis, basophilic 
stippling, and polychromatophilia The percentage of reticulated erythrocytes was 
2 4 Achlorhydria was found by the fractional test of an Ewald meal The Wasser- 
mann reaction was negative Urinalysis was negative except for a slight trace of 
urobilin and urobilinogen Malarial parasites were absent Roentgenograms re- 
vealed the presence of an old lesion m the apex of the right lung and of a normal 
stomach and gall-bladder Following the use of hydrochloric acid and Fowler’s solu- 
tion, drainage of the duodenum, flushing of the bowel, and two transfusions of blood, 
the concentration of hemoglobin rose to 77 per cent and the erythrocyte count to 

4.280.000 

In April, 1924, palpitation, dyspnea, slight edema of the ankles, constipation, con- 
siderable soreness at the right costal margin, occasional sore tongue, and slight numb- 
ness and tingling in the hands and feet occurred At examination June 17 the tongue 
was smooth, and the color lemon yellow The concentration of hemoglobin was 35 
per cent, erythrocytes numbered 1,370,000, and leukocytes 2,400 The color index was 
1 2 Occasional normoblasts were noted The differential count was essentially nor- 
mal Morphologic studies revealed moderate amsocytosis and slight poikilocytosis and 
polychromatophilia Achlorhydria was found by the fractional method of analysis 
Transfusions, Fowler’s solution, and hydrochloric acid were given Following treat- 
ment the concentration of hemoglobin was 73 per cent, erythrocytes numbered 

3.070.000 and leukocytes 3,400 

The patient returned July 14, 1925 He had become easily fatigued, but neither 
sore tongue nor diarrhea had developed The paresthesia had disappeared Sore- 
ness in the region of the gall-bladder was still present Moderate pallor was noted 
Prostatitis (graded 2) was found The blood pressure, pulse rate and temperature 
were normal The concentration of hemoglobin was 44 per cent, erythrocytes num- 
bered 2,480,000, and leukocytes 5,100 Morphologic studies showed the presence of 
moderate amsocytosis and poikilocytosis, and slight basophilic stippling and poly- 
chromatophilia The differential count was normal except for the presence of 7 5 
per cent of eosinophils A roentgenogram did not reveal the gall-bladder Hepatic 
function, serum bilirubin, and concentration of blood urea were normal The prosta- 
titis was treated and the tonsils were removed 

Hie patient returned July 12, 1926 He had felt well until a month previous 
•when nausea and a distaste for food suddenly developed He had had an occasional 
attack of pain in the right subcostal region with distention, belching and heartburn, 
for which he had had the gall-bladder drained He also had had an attack of pre- 
cordial and substernal pain radiating down the left arm Except for pallor and ab- 
sent knee and ankle reflexes, general examination gave essentially negative results 
'I he concentration of hemoglobin was 25 per cent, erythrocytes numbered 1,100,000 
and leukocytes 4,650 The hemoglobin index was 1 1 Transfusions, hydrochloric 
acid, Fowler’s solution, and a few' doses of gentian violet by mouth were given Fol- 
lowing treatment the concentration of hemoglobin was 42 per cent and the erythrocyte 
count was 2.S90.000 

The patient again returned, September 1, 1930 He had been taking liver during 
the previous four vears and had been doing well, working every day, and had had no 
characteristic svmptoms General examination was essentially negative The con- 
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centration of hemoglobin was 15 2 gm , erythrocytes numbered 4,110,000 and leuko- 
cytes 3,700 Lymphocytosis was relatively marked, and macrocytosis was definite, 
but there was no right shift in the polymorphonuclear leukocytes A test meal showed 
fresh blood in the stomach A roentgenogram of the stomach was negative It was 
advised that another roentgenogram of the stomach should be made at an early date 

The patient returned July 10, 1931 Two months after his previous return home 
he had taken a test meal \\ Inch revealed blood, and had had a roentgenogram made of 
the stomach, which had been pronounced negative In February 1931, following in- 
fluenza, the concentration of hemoglobin had been 29 per cent and the erythrocytes 
had numbered 2,000,000 In May 1931, he had vomited blood, and a roentgenogram 
had indicated an obstruction in the esophagus There had been a little difficulty in 
swallowing An increased amount of liver, liver extract, and ventricuhn improved 
the condition of the blood, but loss of xveight continued 

General examination was negative except for the pallor The concentration of 
hemoglobin was 9 gm , erj throcytes numbered 3,540,000 and leukocytes 5,700 Mor- 
phologic studies revealed the following slight poikilocytosis, amsocytosis, and poly- 
chromatophilia Platelets numbered 184,000 and reticulated erythrocytes 1 4 per cent 
There was little evidence of pernicious anemia in blood smears Polymorphonuclear 
leukocytes w ere of the toxic type, graded 1 to 2 The serologic test for syphilis w r as 
negative Complete achlorhydria w r as proved by a fractional analysis of a test meal 
a trace of blood m the gastric contents and occult blood in the stools were noted A 
roentgenogram revealed the presence of a carcinoma involving the lower end of the 
esophagus and the cardiac end of the stomach After surgical consultation, the pa- 
tient was advised not to undergo operation He xvas told that dilatation or gastros- 
tomy might be necessary if the esophagus became completely obstructed 

Yelloxvish pallor, sore tongue, frequent remissions and relapses, moderately high 
hemoglobin index, urobilin and urobilinogen m urine, numbness and tingling, macro- 
cytosis, improx ement following the liver extract and ventricuhn make the diagnosis of 
pernicious anemia almost positne The presence of a carcinoma in the stomach was 
revealed by repeated blood in the gastric contents and stools, and by roentgenograms, 
seven to eight years after the apparent onset of pernicious anemia 

Case X A real estate agent, aged fifty-six years, registered August 19, 1919 
One brother had died of carcinoma of the stomach The patient had lost 30 pounds 
in weight, he w’as pale, sore m various parts of the abdomen, and had attacks of 
weakness 

At examination marked pallor was noted The spleen xx^as palpable The con- 
centration of hemoglobin was 49 per cent, erx throcytes numbered 2,240,000 and 
leukocytes 4,200 The color index was 11 The differential count w r as normal 
Morphologic stud} rexealed moderate amsocytosis and poikilocx tosis Achlorhxdria 
was observed following fractional analysis of a simple Ewald meal Two roentgeno- 
grams of the stomach gaxe negatixe results The diagnosis was probable pernicious 
anemia Anemia progressed rapidlx and a few days later the concentration of hemo- 
globin was 40 per cent, erx throcytes numbered 1,590,000, and the color index was 
1 2 — Improx ement occurred folloxxung txxo transfusions of blood, and the taking of 
Foxx ler’s solution and Blaud’s pills 

The patient returned to the Clinic March 16 1923 Six months before, numbness 
and tingling had occurred in the hands and feet and the anemia had recurred There 
xx ere a fexx cracks in the tongue and moderate pallor The concentration of hemo- 
globin xx as 64 per cent erx throcytes numbered 2,4S0,000 and leukoextes 4 400 He 
xx as gixen txxo transfusions of blood, dilute hxdroclilonc acid, Foxxler's solution, and 
Blaud’s pills 

The patient again came to the Clinic three and a half xears later because of 
anemia, a “ load on his stomach ” anorexia xx eakness and some numbness m hands 
and feet No soreness of the tongue or diarrhea had been noted 
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Examination revealed loss of strength (graded 2), xerotic skm and an irregulai 
mass in the left portion of the epigastrium The concentration of hemoglobin was 
75 per cent, erythrocytes numbered 4,390,000 and leukocytes 10,500 The differential 
count was normal A roentgenogram of the stomach revealed carcinoma of the 
pyloric end, with fairly marked obstruction, probably operable The diagnosis was 
carcinoma of die stomach, and pernicious anemia with peripheral neuritis 

At operation a perforating type of carcinoma of the pyloric end of the stomach, 
with extensive implants m the gastrocolic omentum and several small nodules in the 
liver were discovered Posterior gastroenterostomy was done Twelve days after 
operation, gastric retention, gradual failure, and coma led to death Necropsy re- 
vealed carcinoma of the pyloric end of the stomach with metastasis to the peritoneum, 
regional lymph nodes, pancreas and liver , multiple polypi of the stomach , generalized 
peritonitis and septic splenomegaly 

A high hemoglobin index, remission, paresthesia, peripheral neuritis, and the con- 
dition of the tongue make a diagnosis of pernicious anemia almost positive Car- 
cinoma was found at operation Evidence of carcinoma did not appear until seven 
and a half years after the discovery of pernicious anemia 

Case XI* A farmer, aged fifty-two years, registered May 5, 1915 About a 
year previously hemorrhoidectomy had been performed because of mucus and blood m 
the stools Cramps in the lower part of the abdomen, gas, nausea, vomiting, constipa- 
tion, bloody and watery stools, and bearing down in the rectum soon developed, and 
the patient's appetite became poor 

At examination the patient was pale Edema was absent There was a systolic 
murmur at the apex External hemorrhoids (graded 2) were found The concentra- 
tion of hemoglobin was 30 per cent, erythrocytes numbered 1,300,000 and leukocytes 
4,700 The color index was 1 1 The percentages of the various types of leukocytes 
were as follows polymorphonuclears 53, lymphocytes 39 3, eosinophils 7, basophils 
0 3 and neutrophilic myelocytes 0 3 Morphologic studies revealed marked amsocyto- 
sis, and slight poikilocytosis, granular degeneration, and polychromatophilia Enda- 
vtebac histolyticae were discovered in the stools Urinalysis, Wassermann reaction of 
the blood, and proctoscopic examination were negative Pernicious anemia, and infec- 
tion with amebae were diagnosed, and arsenic, iron, emetin, and enemas of coal oil 
were given 

The patient returned November 15, 1916, with improvement in strength and color 
Numbness m the fingers, and weakness had developed There was a rectal discharge 
of mucus Pain in the abdomen had been general Severe diarrhea had developed, 
■with fresh blood in the stool There was a gnawing sensation m the epigastrium 
■which was reliered by the ingestion of food Nocturia, anorexia, sore mouth, dry and 
* beef \ tongue, and loss of weight were present 

The blood pressure was 92 systolic and 50 diastolic in millimeters of mercury 
The pulse rate was 88 beats each minute A round mass approximately 3 cm in di- 
ameter was present just below the left costal margin, which moved with respiration 
The liver edge was palpable 5 cm below the costal margin The spleen was palpable, 
and the right lower part of the thorax was tender Hemorrhoids (graded 2), albumin 
(graded 2), and hyaline casts (graded 2) were present There was an occasional pus 
cell m the urine Achlorlndria was observed following fractional analysis of an 
Ewald meal The concentration of hemoglobin was 60 per cent, erythrocytes num- 
bered 2 850,000 and leukocjtes 9,500 The differential count was normal except for 
10 per cent of eosinophils A roentgenogram revealed the presence of an inoperable 
carcinoma of the stomach Neurologic examination indicated invohement of the pos- 
terior columns of the spinal cord Diagnosis was inoperable carcinoma of the stomach 
v ith pernicious .anemia The patient died No\ ember 22 1922 at his home Necropsj 
was not performed 

* Rt ported b\ Giffm anti Bowler 



ANEMIA AND LESIONS OF GASTROINTESTINAL TRACT 


103 


The history of diarrhea, soreness of mouth, beefy red tongue with anemia, high 
index of hemoglobin, and evidence of neurologic involvement make the diagnosis of 
pernicious anemia practically certain A roentgenogram of the stomach gave definite 
evidence of carcinoma Operation and necropsy were not performed Evidence of 
carcinoma did not appear until one and a half years after the appearance of pernicious 
anemia 

Summary 

Carcinoma of the stomach and pernicious anemia may coexist Either 
disease may occur first, but m most instances then occurrence appeared to be 
simultaneous, and a definite sequence was not established in this study 

In 11 cases, the coexistence was certain or almost certain, and these cases 
are reported In four the coexistence was somewhat doubtful, and in five 
other cases the occurrence of both diseases together was possible 

Each disease should be treated as if it existed alone The specific treat- 
ment for pernicious anemia should be instituted before operation for car- 
cinoma, in order to avoid serious consequences from the anemia, and to 
forestall if possible neurologic complications 
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RENAL INSUFFICIENCY FOLLOWING BLOOD 
TRANSFUSION— RECOVERY AFTER 
VENESECTION * 

By Henry T VonDeesten, MD, F A C P , 

and 

Samuel A Cosgrove, MD, FACS, 

Jeisey City , New Jeisey 

In 1931, Bordley 1 reviewed the literature and analyzed 17 cases of 
renal insufficiency following blood transfusions Eleven of these 17 cases 
died and six recovered No patient recovered who had received more than 
540 cc of blood, none died who had received less than 350 cc of blood 
The present case is reported as unusual, m that recovery followed trans- 
fusion of 750 cc of blood, and that it seemed to depend on venesection, a 
measure not evidently used in previous cases reported 

Case Reports 

Mrs B , aged 32, wife of a physician, was the mother of three children, and had 
had one spontaneous abortion, all her pregnancies had been free of toxic symptoms, 
save for moderate liyperemesis during one of them , her labors had all been normal 
Her previous medical and surgical history was negative except for appendicitis 
with appendectomy* six years before the present illness 

Following her last parturition six months ago, she had complained constantly of 
general malaise, weakness and coldness of the body surface, and a loss of 20 pounds 
in weight, there was a moderate anemia of secondary type hemoglobin 65 per cent, 
red blood cells 3,600,000, white blood cells 8000 The urinalysis was normal No 
satisfactory explanation of the cause of her anemia had been found Various meth- 
ods of therapy had not improved her condition, and it was hoped transfusion might 
do so 

She was admitted to Christ Hospital for tins purpose June 4, 1931 
Blood count on admission was hemoglobin 70 per cent, Sahli, red blood cells 
4,200,000, white blood cells 7000, polymorphonuclears 70 per cent, lympliocj tes 30 
per cent The blood was designated a Type II Jansky by two different laboratories 
Cross matching between the donor and the recipient showed no hemolysis or ag- 
glutination 

Operation Transfusion was begun at about 1 00 pm, June 5, 1931 Seven 
hundred and fifty cubic centimeters of whole blood w r ere given by the Unger method 
During the operation, the patient made no complaint, subsequently , she stated that a 
headache developed towards the end of the transfusion 

A sharp febrile reaction occurred which reached its maximum (103° F ) seven 
hours after transfusion and receded to normal in 18 hours For the remainder of her 
stay m the hospital, the temperature was w itlun normal limits 

During tins period of reaction, se\ ere occipital headache, and intense pains m the 
limbs and lumbo-sacral region occurred She felt nauseated and vomited several 

♦Received for publication November 11, 1932 
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times The vomitus contained blood A small quantity of urine was voided but, un- 
fortunately, its characteristics were not charted 

June 6th The pains in the limbs and back are not so intense The occipital 
headache has not lessened Pam and tenderness are especially referred to both mas- 
toid regions Movements of the head are resisted , the neck is slightly rigid Nausea 
continues and a greenish-brown fluid was vomited once during the day Urinary out- 
put for the twenty-four hours only 200 cubic centimeters It contained much blood 
June 7th During the early morning hours, the patient twice vomited a laige 
quantity of bloody fluid Pam in the mastoid regions is complained of constantly and 
bitterly Urinary output 150 cubic centimeters, albumin 4 plus, many red blood cells, 
man y shadow cells. These findings were regarded as indicating a combination of 
hematuria and hemoglobinuria Blood count — hemoglobin 87 per cent Sahli, red 
blood cells 4,600,000, white blood cells 17,200, polymorphonuclears 92 per cent, 
lymphocytes 8 per cent. 

June 8th The pains have somewhat diminished In the right hypochondriac 
region, the kidney is palpable, feels enlarged and is tender on pressure Urinary out- 
put 300 cubic centimeters with the same characteristics as the day before Blood 
pressure 115 millimeters of mercury systolic and 80 diastolic 

Examination of the optic fundi revealed no blurring of the discs, exudates, or 
hemorrhages Both tympanic membranes were normal Blood chemistry — urea N 
50 mg , creatinine 3 7 mg , uric acid 2 8 mg , sugar 90 mg 

June 9th Except for occasional nausea, the patient spent a fanly comfortable 
day Urinary output, 250 cubic centimeters 

June 10th Complains less of pain and nausea One thousand four hundred cubic 
centimeters of fluid were retained by mouth and rectum Voided 600 cubic centi- 
meters Vomited 200 cubic centimeters of fluid, the vomitus contained no blood 
Blood chemistry — urea N 66 6 mg , creatinine 7 5 mg , uric acid 3 8 mg , sugar 100 
mg Spent a fairly comfortable day 

June 11th Occipital headache has increased m severity The neck is more 
rigid A fine petechial rash has appeared over the abdomen, back and arms Blood 
pressure 140 millimeters of mercury systolic and 80 diastolic 

Blood chemistry — urea N 72 mg , creatinine 7 8 mg , C0 2 combining power 63 3 
volumes per cent Fluid intake 1700 cubic centimeters, urinary output 550 cubic 
centimeters It contained no blood 

June 12th Outstanding symptoms, occipital headache and rigidity of the neck 
Vision is impaired, complains of blurring and loss of sight Ophthalmoscopic ex- 
amination is negative Reflexes are somewhat hyperactive Babmski and Kermg 
signs are absent Lumbar tap — 10 cubic centimeters of spinal fluid withdrawn, no 
increased pressure, clear, cell count 2, sugar reduction 3 plus, globulin negative, 
smear and culture negative Electrocardiogram negative 

At 11 30 p ni the patient had a generalized comulsion lasting one minute Fluid 
intake for the da/ 1250 cubic centimeters, urinary output 950 cubic centimeters, no 
blood / 

June 13th M^t 1 00 am the patient had a generalized convulsion, later vomited 
and complained yf severe frontal headache and vertigo At 3 45 a in had another 
convulsion 

From 5 45 nm until 7 45 am had many convulsions with short intervals of 
coma Intravenous glucose, intravenous and intramuscular magnesium sulfate had 
bceto administered but with no marked benefit Her condition was deemed desperate 
md Vc decided to bleed her 

Ivilebotomv was performed and 450 cubic centimeters of blood withdrawn Five 
hundred cubic centimeters of normal saline were introduced into a vein after the 
vene-ectVn Blood chemistrv of the phlebotomized blood — urea N 75 mg , creatinine 
7 5 m? % 
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Immediately after the venesection, convulsions ceased, consciousness returned 
shortly, and the general condition greatly improved During the day she slept for 
long intervals and ashed for nourishment Diuresis increased to 2500 cubic centi- 
meters 

Blood count after the i enesection hemoglobin 50 per cent Salih , red blood cells 
2,890,000, white blood cells 18,600, polymorphonuclears 92 per cent, lymphocytes 8 
per cent. 

June 14th Patient feels comfortable, except for slight attacks of momentary 
nausea and blurring of vision Diuresis has increased to 3000 cubic centimeters 

June 15th Diuresis continues and subsequently urinary output was normal while 
the patient remained in the hospital 

June 19tli . Blood chemistry — urea N 30 mg , creatinine 2 7 mg , uric acid 2 5 
mg , sugar 120 mg 

June 25th Blood chemistry — urea N 10 mg , creatinine 1 5 mg , uric acid 2 1 
mg , sugar 90 mg Urine sp gr 1013, albumin, trace, very occasional red blood 
cells and white blood cells 

June 26th . Patient discharged from the hospital 

Subsequent History About five months after leaving the hospital, she had an 
attack of pain m the right hypochondriac region This was accompanied by nausea 
and headache The right kidney was palpable and tender Only 30 cubic centimeters 
of urine were voided in twenty-four hours The sp gr of the urine was 1 020, faint 
trace of albumin, no casts 

During the next day, the symptoms promptly subsided with the excretion of a 
large amount of urine 

A pyelogram taken shortly after this attack revealed a slight kink m the right 
ureter 

Comment 

This case conforms m its major clinical manifestations and course to 
the group of cases cited by Bordley The presumption is that the reaction 
noted depended on blood incompatibility The recipient had been repeatedly 
typed as a Group II Jansky before operation, and the donor conformed to 
the same tj'pe by tests before and after the transfusion The bloods were 
cross-agglutinated before operation without evidence of hemolysis or ag- 
glutination, but it is certain that this reaction was not observed for as long 
as two hours, which was the length of time before Bordley’s first case did 
show slight agglutination on retest Herein probably lies the source of 
error Unfortunately, cross-agglutination was not subsequently repeated 
m this case 

The recipient’s history and previous clinical observation showed nothing 
to indicate preexisting nephritis The donor’s urinalysis and blood chem- 
istry were normal 

It is not believed that the reflex anuria noted some months later, possi- 
bly dependent on kinking of the ureter seen in the pyelogram, was related 
to the condition following transfusion It was transient, not accompanied 
by any evidence of nephritis or uremia, but was manifested by localizing 
symptoms not present during the more severe illness 

Inasmuch, however, as in the cases previously described there was no 
observation of anatomical anomalies, there might be speculation as to 
whether the existence of such lesions may contribute in any degree to in- 
sufficiency of the kidney due to blood incompatibility 
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Summary 

1 A patient was transfused with 750 cubic centimeters of whole blood 
for secondary anemia 

2 An immediate reaction occurred as evidenced by the sharp rise in 
temperature accompanied by hematuria, hemoglobinuria and oliguria 

3 A delayed reaction occurred which reached its peak on the ninth day 
This reaction was characterized by severe uremic symptoms, headache, 
rigidity of the neck, convulsions and coma Repeated blood chemistry ex- 
aminations during this period showed marked urea-nitrogen and creatinine 
retention, clinical and chemical evidence of renal insufficiency 

4 Venesection of 450 cubic centimeters of blood followed by the intro- 
duction of 500 cubic centimeters of normal salt solution intravenously, re- 
sulted in an immediate cessation of uremic symptoms 

5 Venesection as a method of treatment in renal insufficiency following 
blood transfusions has not been suggested or employed in cases reported m 
the meager literature on this subject to which we have had access 

6 The subsequent attack of reflex anuria brings up the question of a 
mechanical factor in the development of renal insufficiency following blood 
transfusion 

REFERENCE 
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VITAMIN THERAPY IN PULMONARY 
TUBERCULOSIS * 


IV COMPARISON OF THE H-ION CONCENTRATION OF THE 
BLOOD IN TUBERCULOSIS WITH NORMALS 
ON THE SAME DIETARY 

By Paul D Crimm, M D , 
and 

Herman L Watson, B A , 

Evansville, Indiana 

In studying the effect of vitamin D upon the calcium equilibrium of 
the human body infected with tubercle bacilli, normal chemical relation- 
ships are prerequisite A normal blood calcium and phosphorus is inter- 
woven m the physico-chemical complex of a normal acid-base balance 
One of the factors representing this balance is the H-ion concentration of 
the blood That H-ion concentrations within normal limits exist during the 
clinical course of many diseases is obvious, otherwise they would present 
to us an accompanying state of acidosis or alkalosis Although bio-chemical 
tests other than pH give us a wider range of analysis and interpretation, 
yet the pH test interpreted with its accompanying variables makes this an- 
alysis an added criterion 

Method 

Electrometric methods for determining the pH of the blood plasma are 
too intricate and expensive for universal use Several investigators have 
proved the accuracy of the glass electrode method for determining the H-ion 
concentration of the blood Fosbmder and Schoonover 1 of the Cancer 
Research Laboratories under the direction of McDonald 2 made a compara- 
tive study of the glass electrode and colorimetric method of Hastings and 
Sendroy 3 Hastings and Sendroy 3 previously had improved Cullen’s 4 
method Fosbmder and Schoonover 1 found the average deviation between 
the two methods to be 0 002 McDonald’s 2 modification of Hastings ancl 
Sendroy’s 3 method was used m making the following anal) ses of blood 
plasma 

Experimental Requirements 

Investigators m recent ) ears are becoming more cognizant of the many 
ph) siological and chemical factors which might influence any anal) sis of 
the blood’s constituents For example, much previous work on serum cal- 
cium has been performed with disregard for calcium and phosphorus in the 

* Received for publication Nov ember 11, 1932 From Bochne Tuberculosis Hospital, 
E\ ansvillc, Indiana 
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dietary intake Disregard of this one factor alone causes many mterpie- 
tations to disagree Whether the delicate pH test of the blood plasma will 
demand certain specific requirements m the diet for comparative analysis, 
is still a conjecture At any rate, m this comparison, the normals and those 
‘patients infected with pulmonary tuberculosis, were on the same routine 
dietary All analyses were performed during the months of May, June, 
and July All determinations were performed by the same chemist 
Bloods, tor the most part, were drawn between the hours of 2 pm and 5 
pm and examined immediately This time of determination was con- 
sidered satisfactory because the average of 22 determinations at 9 a m , 28 
determinations at 2 p m and 34 determinations at 5 p m gave an average 
pH of 7 38 for each time group This average does not represent a pH 
time element for a single day Several patients had three determinations at 
9 a m , 2 p m and 5pm over a ten-day period and were also found to have 
an average pH of 7 38 

Data 


The following analyses were performed prior to the investigation of 
hypercalcemias Table 1 lists the pH of 50 normal individuals The 
average range of this normal group was 7 35 to 7 40 The average normal 
pH was 7 37 McDonald and co-workers 2 reported an average normal 
pH of 7 38 on 25 patients from November 1928 to January 1931 If we 

compute the piobable error according to the formula E== 67 J Sv — 

\n (n-1) 


Table I 

List of Normal pH Values 


No 

Age 

Sex 

pH 

No 

Age 

Sex 

pH 

1 

24 

M 

738 

27 

23 

F 

738 

c 

23 

M 

739 

28 

19 

F 

739 

J 

A 

48 

F 

736 

29 

23 

M 

739 

r 

27 

F 

7 39 

30 

43 

M 

7 37 

>) 

21 

F 

738 

31 

18 

F 

7 38 

0 

7 

8 

45 

F 

7 40 

32 

21 

F 

736 

36 

F 

7 36 

33 

25 

F 

737 

22 

F 

738 

34 

46 

M 

738 

V 

10 

u 

12 

1.1 

14 

1=5 

45 

F 

7 39 

35 

56 

M 

739 

22 

F 

738 

36 

22 

F 

737 

21 

F 

7 37 

37 

58 

M 

7 37 

47 

F 

7 38 

38 

29 

F 

739 

19 

F 

7 39 

39 

23 

F 

7 38 

35 

F 

7 37 

40 

24 

F 

7 37 

21 

F 

739 

41 

27 

F 

737 

10 

17 

40 

M 

740 

42 

19 

F 

7 39 

22 

F 

7 39 

43 

19 

F 

736 

18 

19 

M 

7 37 

44 

18 

F 

737 

19 

18 

F 

7 36 

45 

23 

F 

738 

20 

23 

F 

7 37 

46 

18 

F 

740 

21 

24 

F 

7 38 

47 

18 

F 

738 


59 

M 

737 

48 

24 

F 

736 

23 

35 

M 

735 

49 

26 

F 

738 

24 

2^ 

J2 0 

52 

25 

18 

M 

F 

F 

736 
738 

737 

50 

29 

F 

Average 

737 

=*737 
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for the group of pH normals, the coefficient of variation equals 001, which 
is well within the limits of experimental error According to Hastings and 
Sendroy 3 this method permits the estimation of colorimetric pH values to 
within + 02 

Table 2 lists the pH of 75 patients m various stages of pulmonary ' 
tuberculosis The average pH range for these patients with pulmonary 
tuberculosis was 7 33 to 7 45, the aveiage being 7 38 If we compute the 

probable error according to the formula E — 67 yj — _ _ for this group 

of pH determinations, the coefficient variation equals 0006, which is well 
v ltlun the limits of experimental error 


Table II 

List of pH Values in Pulmonary Tuberculosis 


Mean 


No 

Age 

Sex 

Temperature 

F 

pH 

1 

46 

STAGE I 

F 

986 

737 

2 

22 

M 

986 

739 

3 

37 

M 

986 

738 

4 

29 

F 

988 

738 

S 

19 

M 

986 

739 

6 

34 

F 

98 8 

737 

7 

21 

M 

986 

739 


Average = 7 38 


STAGE II 


8 

35 

M 

988 

7 39 

9 

42 

M 

98 6 

7 39 

10 

25 

F 

98 6 

7 38 

11 

17 

F 

98 8 

737 

12 

24 

M 

98 6 

736 

13 

27 

F 

988 

7 35 

14 

44 

F 

990 

7 39 

IS 

37 

M 

99 0 

7 39 

16 

17 

M 

99 6 

740 

17 

42 

F 

990 

736 

18 

27 

F 

99 0 

739 

19 

20 

M 

988 

7 39 

20 

26 

F 

994 

742 

21 

34 

F 

988 

738 

22 

24 

F 

988 

7 38 

23 

14 

F 

98 8 

737 

24 

19 

F 

99 0 

739 

25 

28 

F 

990 

739 

26 

28 

F 

994 

740 

27 

18 

F 

988 

734 

28 

16 

F 

990 

736 

29 

24 

F 

986 

7 37 





A\erage = 7.38 
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Table II ( Continued ) , 

List of pH Values in Pulmonary Tuberculosis / 


No 

Age 

Sex 

Meai) 

Temperature 

y 

pH 



STAGE III 

/ 

/ 


30 

24 

F 

7 99 6 

738 

31 

27 

F 

' 992 

7 38 

32 

25 

M 

990 

737 

33 

28 

M 

98 8 

7 39 

34 

35 

F 

988 

7 39 

35 

27 

M 

990 

7 38 

36 

39 

M 

996 

7 33 

37 

17 

F 

100 6 

7 42 

38 

45 

M 

986 

7 38 

39 

17 

M 

98 8 

7 38 

40 

20 

F 

994 

7 37 

41 

54 

M 

99 6 

736 

42 

30 

F 

992 

743 

43 

14 

F 

1010 

7 42 

44 

31 

F 

99 2 

7 37 

45 

33 

M 

990 

737 

46 

39 

F 

990 

7 40 

47 

41 

F 

996 

7 37 

48 

38 

F 

990 

7 45 

49 

41 

F 

992 

7 36 

50 

22 

F 

1000 

7 37 

51 

19 

M 

990 

7 37 

52 

55 

M 

98 6 

739 

53 

27 

M 

992 

735 

54 

54 

M 

100 0 

7 42 

55 

28 

M 

980 

7 34 

56 

35 

F 

99 6 

7 35 

57 

17 

M 

990 

739 

58 

14 

M 

996 

7 43 

59 

29 

F 

1010 

745 

60 

40 

F 

994 

742 

61 

18 

F 

990 

7 37 

62 

55 

F 

996 

7 44 

63 

45 

M 

990 

742 

64 

44 

M 

996 

739 

65 

48 

M 

994 

739 

66 

28 

M 

994 

7 37 

67 

48 

M 

100 0 

743 

6S 

30 

M 

100 0 

740 

69 

30 

F 

99 6 

7 40 

70 

22 

F 

99 6 

739 

71 

27 

F 

99 4 

7 39 

72 

61 

M 

99 2 

7 42 

73 

26 

M 

98 6 

7 39 

74 

26 

F 

99 8 

7 39 

/o 

35 

F 

992 

741 




Average 

= 739 




Total Average 

= 7 38 


Comment 

Patients with pulmonary tuberculosis showed a slightly increased pH 
the blood when compared with normal individuals The group in Stage 
1 is afebrile 'I he average pH for this group in 7 38 In the Stage II 
group, there were slight elevations of temperature It so happened that 
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each patient that had a temperature of at least 99 4° also had a pH of 7 40 
or more The average pH for this group is 7 38 However, m the Stage 
III group, several patients with 99 4° had a pH under 7 40 but all the 
patients in this gioup except one, that had a temperatuie of 100°or more, 
had a pH ranging from 7 40 to 7 45 The average pH for this Stage III 
group is 7 39 

Other factors being equal, it is apparent that the febrile condition ac- 
companying patients with pulmonary tuberculosis in Stage II, and par- 
ticularly those in Stage III, was responsible for the slightly higher elevation 
of the pH Kast, Myers and Schmitz 5 found the pH somewhat higher 
than normal in febrile patients Peters and Van Slyke 8 m summarizing 
their work 0 and that of others done on pH and C0 2 content of the serum 
in febrile patients say, “ one cannot conclude with certainty that m the 
cases reported the cause of the observed effects on the acid-base balance was 
the fever rather than other influences of the diseases ” The patients in this 
series w r ho had a temperature of 100° or more had an average pH of 7 41 
In our opinion the disease of pulmonary tuberculosis, other metabolic 
processes being normal, affects veiy little, if any, the H-ion concentration 
of the blood unless a febrile condition exists 

Summary 

The average normal pH performed on 50 normal individuals is 7 37 
The average pH performed on 75 patients in various stages of pulmonary 
tuberculosis is 7 38 

It is also significant to note that a slightly wider range of pH existed in 
patients with pulmonary tuberculosis, namely a pH of 7 33 to 7 45 against 
the normal’s range of 7 35 to 7 40 

It is apparent that the febrile condition accompanying patients with 
pulmonary tuberculosis is responsible for a slightly decreased H-ion con- 
centration (pH increased) 
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THE CLINICAL VALUE OF THE PRESUMPTIVE 

KAHN TEST* 

By Tomas Cajigas, MS, MD, FACP, 

Washington, D C 

Soon after the development of the standard Kahn reaction m 1923, 
Dr Kahn proposed a more sensitive method, which he named the Presump- 
tive test, to be employed as a check on the standard method 1 Since that 
time the standard reaction has become an accepted method throughout the 
world The same cannot be said, however, m the case of the presumptive 
reaction One finds comparatively few reports in the literature on this 
reaction, indicating that it is relatively little used The reason for this may 
be the fact that serologists who often employ the Kahn with the Wasser- 
mann test have the feeling that two tests are sufficient Then again, some 
serologists prefer to resort to precipitation methods, such as the Kline or 
Memicke tests, if they wish a check of the Wassermann and Kahn reactions 

In our own laboratory, it has been our practice to use the Wassermann 
and Kahn tests routinely About three years ago, we added the presump- 
tive Kahn to these two tests and we believe that we have increased the cor- 
rectness of our serologic results during this period to an extent that more 
than compensates for the effort and expense in performing this test 

Let us first consider the results with the presumptive Kahn test leported 
by other workers. 

McDermott 2 in a study of 15,000 cases found the presumptive test to 
be 2 per cent more sensitive than the regular Kahn in the general run of 
hospital cases and 26 per cent more sensitive m treated cases of syphilis 
In a comparative study of 1300 spinal fluid Kahn tests, the same worker 
found the presumptive to be 12 per cent more sensitive than the standard 
Kahn in the general run of hospital cases and 18 per cent more sensitive 
m treated cases of neurosyphilis 

In a clinical study of the standard and presumptive Kahn reactions in 
neuros) philis made by Davenport, 3 the standard reaction with spinal fluid 
w as found to be highly specific for neurosypluhs, but it occasionally gave a 
negatitc reaction in the presence of this clinical condition Thus in 118 
untreated cases of neurosypluhs, two negative standard Kahn reactions 
were obtained and in 369 treated cases of neurosypluhs, 23 negative stand- 
ard Kahn reactions were obtained in patients who required further central 
nenous s> stem therapy Turning to the presumptive procedure, however, 
of 115 positne reactions obtained in a group who have received no treat- 
ment for neurosi pluits, 13 were obtained m syphilitic patients who showed 
no clinical eudencc of neurosypluhs In other words, all positive spinal 

* Eccmcd for publication January 23, 1933 
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fluid leactions given by this method were cases of syphilis and it may indeed 
be that this test is the earliest indicator of neurosyphilis available today, 
giving positive reactions long before there are clinical manifestations of 
this condition With regard to treated cases of neurosyphihs, Davenport 
reports 30 positive spinal fluid reactions on patients who clinically required 
no further therapy to the central nervous system, and four negative reac- 
tions on patients who, although apparently well and at work, were m need of 
further treatment as a factor of safety In short, the presumptive spinal 
fluid test seemed to be far more sensitive than the standard Kahn test both 
in untreated and in treated cases of neurosyphihs 

Turning to the results of the presumptive test at the Montevideo con- 
ference, 4 it might perhaps be well to first emphasize that this conference was 
competitive in nature to the same extent as the Copenhagen conference 
Bloods were collected from known cases of syphilis and from non-syphilitic 
controls in various hospitals of Montevideo as well as m medical centers of 
Buenos Aires and Rio de Janeiro from where they were sent by air mail 
to the Prophylactic Institute of Montevideo where the conference was held 
A total of 927 serums were examined Of these, 623 came from cases of 
syphilis, including all stages, both treated and untreated The remaining 
304 came from non-syphilitic persons, most of whom, however, suffered 
from some pathological condition other than syphilis 

Table 1 ivas taken from the official report of the League of Nations’ 
Health Committee of the Montevideo conference It is evident from this 

Table I 

The Results Obtained by the Various Methods at the Montevideo Conference, Expressed on 

a Percentage Basis 

(From League of Nations, Health Organization, Report of Monte\ideo Conference, 

Geneva, 1931) 


Positive Reactions 
Percentage Non-syphilitic 

Method Syphilis Controls 

One per cent or 
less of non- 
specific reac- 
tions 

10 
07 
0 
0 
0 
0 

More than 1 
per cent of 
non-specific re- 
actions 
139 

24 
26 
43 
45 
56 


Kahn’s “presumptive" test 756 

Muller’s clotting test (MBR11) 693 

Kahn’s “standard” test 639 

Modified B -W test performed bj Sordelli and Miravent 559 

Modified B -W test performed by Wj ler 54 4 

Modified B -W test performed bj Scaltritti and Cassimga 49 9 


Modified B -W test performed bj Moreau 64 7 

Memicke’s clarification test (M K R.) performed b> Dussert- 

jelland 622 

Modified B -W test performed by Torrazza and Lorenzo 5a 5 

Modified B -W test performed by de Assis 54 9 

Scro-liaemo-flocculation test performed bj Prunell 524 

Modified B-W test performed by Puppo 454 
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table that the piesumptive test was more sensitive than the other methods 
employed, giving 75 6 per cent positive reactions while some methods m the 
same group of syphilitic cases gave as low as 45 to 50 per cent With re- 
gard to positive reactions obtained m non-syplulitic cases, only four methods 
were free from such reactions the Kahn standard reaction and three 
Wassermann methods , these three, however, were considerably less sensitive 
than the Kahn reaction The remaining eight methods gave varying num- 
bers of false positive reactions The presumptive test gave 1 per cent, and 
the other seven methods gave from 0 7 to 13 9 per cent of such reactions 
It is evident that the presumptive test, in spite of its high specificity, gave a 
relatively small number of false positives at that conference 

Table 2 presents in actual figures the increase in sensitivity of the pre- 
sumptive over the other tests at the Montevideo conference Of 623 treated 


Table II 

The Results of the Presumptive Kahn Test at the Montevideo Conference 

Wherein this test was compared with 7 different Wassermann tests and 4 precipitation 
tests m the examination of 623 cases of syphilis (untreated and treated) and 304 non- 
syphilitic controls 


No of Increase No of Post- 
positive m Sensitiv- tive Reac- 
Reactions lty of Pre- tions m Non- 
m Syphi- sumptive over Syphilitic 

Method Performed by litic Group Other Tests Group 


Presumptive Kahn (University of Michigan, Ann 
Arbor) 

Standard Kahn Kahn (University of Michigan, Ann 
Arbor) 

Wassermann Sordelli (Nation Bact Inst, Buenos 

Aires) 

Wassermann Iiarrison-Wyler (Ministry of Health, 

London) 

Wassermann Scaltritti (Prophylactic Inst, Monte- 

video) 

Wassermann Torrazza (Medical School, Monte- 

video) 

Wassermann dcAssis (“Vital Brazil” Inst Rio 

de Janeiro) 

Wassermann Puppo (Samt Military Service, Mon- 

tcv ideo) 

Wassermann Moreau (Medical School, Monte- 

video) 

Mcimchc MKR Dussert (Nat'l Bact Inst, San- 
tiago) 

Prunell Pruned (Nat’l Health Dept, Mon- 

tevideo) 

Muller MBR 11 Muller (General Hospital, Vienna) 

Average increase m sensitiveness of 
the Presumptive Test 


471 


3 

398 

18% 

None 

347 

36% 

None 

339 

39% 

None 

311 

51% 

None 

346 

36% 

8 

342 

38% 

13 

283 

66% 

17 

402 

17% 

42 

387 

21% 

7 

330 

44% 

14 

432 

9% 

2 


34% 



and untreated s\ philitic cases examined, the presumptive test gave 471 
positives, while the number of positives given by the other methods varied 
from 283 to 432 When one considers the average increase in sensitive- 
ness of the presumptive test over all of the other methods tested at 
Alontcv ideo, one finds it to he 34 per cent 
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We have adopted the practice m this laboratory, whenever confronted 
with negative standard Kahn and Wassermann tests and positive presump- 
tive reactions, of routinely communicating with the clinician who submitted 
the specimen In each instance where it was possible to obtain the correct 
history or when it was possible to study the patient more fully, it was 
ultimately established that the positive presumptive test was a specific 
reaction 

Table 3 gives the results of the presumptive test m comparison with the 
standard Kahn and Wassermann tests in 3,182 cases Of this number 


Table III 

Increase m Sensitivity of Presumptive Kahn Test over the Standard Kahn and theWassermann 

Tests m a Group of 3,182 Cases 


No of 
Cases 

Presumptive 

Kahn Test 

Standard 

Kahn Test 

Wassermann 

Test 

498 

+ ++, + + + + 

+ + +, + + + + 

+ + +, ++++ 

89 

+++, ++++ 

+ +t + + + 

+, ++ 

87 

+++, +++ + 

+, + + 


79* 

+ + +, + + + + 

— 

— 

97* 

+, + + 

— 

— 

2332 

— 

— 

— 

Per cent Positn e by all Methods 


18 4 

Per cent Negative by all Methods 


73 3 

Per cent Positive by Presumptive and Standard Kahn and Negative by Wasser- 

mann 


2 7 

Per cent Positn e by Presumptive Kahn and Negative by Standard Kahn and 

Wassermann 


55 


* Of this group of 176 patients, 70 4 per cent (124 cases) represent patients under treat- 
ment, 7 4 per cent (13 cases) vere diagnosed as syphilis — 9 patients in this group were m the 
primary stage with positrve dark-field findings, 22 1 per cent (39 cases) were undetermined, 
we having been unable to secure definite data as to the presence or absence of syphilis 

there was complete and relative agreement in 2,830 cases Eighty-nine 
strongly positive presumptives gave moderate^ positive standard Kahn and 
weakly positive Wassermann tests Eighty-seven strongly positive pre- 
sumptives gave moderate and weakly positive standard Kalin tests with 
negative Wassermann tests We are not concerned about this group of 
cases because of the well known specificity of the standard Kahn test 
What concerns us especially is the group of 176 patients who gave positive 
presumptive tests and negative tests with the other two methods Of these 
176 patients, 124 (70 4 per cent) were under treatment for syphilis 13 
(74 per cent) were cases presenting themselves for diagnosis who had not 
as yet received treatment Nine of these 13 cases were m the primary stage 
with positive dark-field findings The remaining 39 cases (22 1 per cent) 
were undetermined, \\ e having been unable to secure definite data as to the 
piesence or absence of sjpluhs Of the 97 cases listed in the table as one 
plus or two plus reactions, the vast majority were two plus reactions From 
the facts presented m this table it is evident that the presumptive Kahn test 
detected significant reactions m 137 cases of syphilis during the past three 
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years that would not have been detected by the standard Kahn and Wassei 
mann tests 

There is some controversy today as to when treatment should be discor 
tinued and there are some syphilologists who believe that it is not essenti; 
to treat the patient until all serological evidence of syphilis has disappears 
It has been most interesting to us in this study to notice that among tl 
patients who continued to receive treatment for some weeks after the pr< 
sumptive Kahn became completely negative, not one has shown any symi 
toms of syphilis or any serologic evidence of this disease, while those p; 
tients who have discontinued treatment while the presumptive reaction w£ 
still partly positive frequently on subsequent check up have shown defiml 
positive reactions by all methods employed 

Before closing, I should like to quote the statement of a well know 
pathologist regarding the presumptive reaction The late Dr Aldred Sco 
Warthin who was a student of syphilis for thirty-five years, made the fo 
lowing statement in his lecture “ The Problem of Latent Syphilis ” befoi 
the Institute of Medicine of Chicago (November 21, 1930) G 

The correlation between the tissue lesions and the serological reactions offei 
very definite problems There was only about a 50 per cent agreement between tl 
Wassermann reaction and the histologic findings in our cases During the last tv, 
years the Kahn reaction has been used m our hospital with a much higher per cent ( 
agreement In the case of the presumptive Kahn, with a more sensitive antigen tl 
agreement has reached about a 97 per cent degree In several cases with a four ph 
presumptive Kahn, the clinicians have wholly denied the possibility of the patient hai 
mg syphilis, when on autopsy a very active syphilitic aortitis was found In our e: 
penence then, the Kahn test shows a much higher degree of accuracy when checke 
with the microscopic findings than does the Wassermann We have had no fal: 
positives, and but few negatives 


Conclusions 

1 The presumptive Kahn test is an extremely sensitive method foi tl: 
detection of sj'phihs 

2 In 3182 examinations of blood the presumptive test was found to l 
more sensitive by 8 2 per cent than the Wassermann test and more sensiti\ 
bv 5 5 per cent than the standard Kahn test 

3 The presumptive test appears to possess also a high degree of spec 
ficitv and furnishes a valuable addition to the standard Kahn and Wassei 
mann tests in the detection of syphilis 

4 7 he presumptive test is of value as a criterion in establishing the al 
t >cnce of sj phihs Due to the high sensitivity of the presumptive test, it : 
oln ions that a negative reaction by this method has gi eater significance tha 
a similar reaction giien by less sensitive methods 

5 A great deal of valuable information may be gamed by the use of tli 
prcsimiptne test as a check on other reactions for syphilis 

d The presuvnpti\e test is of special \altte m primary s\philis, later 
s\phili«, ncuros} phihs and in determining when to discontinue treatment 
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THE SOURCE OF MODERN MEDICINE* 

An Address to the American College of Physicians 

By Sir Andrew Macphail, Montreal , Canada 

Gentlemen I must trouble you with a date, 1685, the year in which 
Charles II died That reign marks the watershed between the medieval 
and the modern world, between the mass and the individual, between au- 
thority and experience , between books and experiment From that summit 
the spring of modern medicine burst forth 

It was in reality a new world The Royal Society had been founded , 
the circulation of the blood had been proved, the Cartesian method had been 
disclosed , the universal law of gravity and the laws of planetary motion had 
just been announced Logarithms, electricity, magnetism, chemistry were 
words coming into common use 

Up to that time, the authority in science was Aristotle, in philosophy, 
Thomas, m medicine, Galen All three had organized and synthesized the 
existing knowledge of their day It was a useful task, but when life is too 
closely organized it begins to perish The body of knowledge then becomes 
a burden, a tradition, it blinds men’s eyes, it makes them incapable of ob- 
servation or thought It enslaves them , but suddenly, freedom asserts itself 
Freedom too has perils, but they are less dangerous than the perils of slavery 
One can now say what he likes, even in medicine, no matter how foolish, 
there will be plenty to contradict him 

There were reasons deeper still for the scientific renascence of the period 
under review The divine right in science of Aristotle and the Greeks had 
passed, the divine right of kings in politics perished at the hand of Crom- 
" dl , the divine right of Galen m medicine came to an end with the appear- 
ance of Thomas Sydenham , and so we have come to our subject at last 
For a perfect sight of the old medicine, let me conduct you to the bedside 
of Charles II With a cry he fell Dr King who, unfortunately, happened 
to lie present bled him with a pocket-knife Fourteen physicians were 
quickh m attendance The} bled him more thoroughly, they scarified and 
cupped him , they sha\ ed and blistered his head , they gave him an emetic, 
a cl\s(er, and two pills During the next eight days they “threw m ” 57 
separate drugs and, towards the end a cordial containing 40 more This 
a\ ailing nothing they tried Goa stone, which w r as a calculus obtained from a 
species of Indian goat; and as a final remedy, the distillate of human skull 
In the case report it is recorded, that the emetic and the purge worked so 
nnghtih well it was a wonder the patient died One physician did protest 
that the\ would kill the king; and out of this arose the suspicion that he had 

* Reid before the American Colt^c of Phj MCians, Montreal, Canada Fcbrinrt 8, 1933 
1 r* m McG»H Un\cr>it\ Montreal Canada 
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been irregular!}' poisoned But he did die, “ as peaceable as a lamb ” , his 
last words were, “ Do not let poor Nellie starve ” 

While this medieval practice was m progress at the palace, not far 
away, on the north side of Pall Mall, looking south over St James’ Park, 
opposite to Nellie’s, and quite near the house of Moll the dancer, lived 
Thomas Sydenham But he was not called to the royal bedside He was 
a Puritan, he had been a captain of horse in the parliamentary army, and, 
worse still, he was reputed to be practising medicine “ in a new way ” Out 
of his specifically creative mind modern medicine was already emerging by 
this new way 

His method was no secret Twenty years ago, he had published his 
method of curing fevers , he was ready to publish his Observations, a series 
of five letters addressed to friends “ about the sum of all I know of the 
cure of disease up to the day on which I write, namely the 29th September, 
1686” He died three }ears later A collection of letters to his son was 
issued after his death That is all He lies buried m the church of St 
James’, Piccadilly, where a mural tablet was put up by the Royal College 
of Physicians in 1810 It bears the inscription adapted from Horace, 
Medicus m omne aevinn nobihs, — a physician famous for all time 

The most casual reading of his little books reveals the method There 
is no dogma, no system, no body of doctrine, merely a few general principles 
It is not a method even, it really indicates a way of looking at things, with- 
out searching too curiously into their causes He looked upon diseases as 
they appeared to him, and made a complete study of each 

Most forms of disease, he thought, had a definite and uniform type due 
to the unifoimity of the cause He sought only for the “ evident and con- 
junct causes ” , the remote ones he thought it vam to seek Acute disease 
he considered to be a reaction of the body to meet some injurious influence 
coming from without He was content to watch and aid m the natural crisis 
Chronic diseases were in the main due to errors in diet and in the general 
way of life As he put the case, “Acute disease is an act of God, of 
chronic disease the patient himself is the author ” 

Fever was nature’s engine against the enemy, or her handmaid for re- 
moving the morbific material from the blood Fev er w r as a sign that nature 
was curing the disease, and should not be curbed unless it becomes too violent 
The patient should be lightly covered , he should be allow ed air and light, 
with w 7 ater if he w r as thirst}', and food only w'hen lus appetite demanded it 
To do without hypotheses, and study the actual disease w'lth an open 
nnnd, to make an unbiased study of the natural processes in health and dis- 
ease, to trust in the healing pow’er of nature — for nature is the mother and 
healer of us all — and pro\ ide help only when help w as demanded — that w as 
lus re-discovery, for the original discovery had been made by Hippocrates 
himself 

He demanded that a pin sician should regard disease w ith* the eve of a 
naturalist, and describe it with equal care “If only one person m even 
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age,” he said, “ had accurately descnbed and habitually cured only one single 
disease, and disclosed his method, physic would not now be where it is ” 
Every hypothesis must be abandoned, while every phenomenon of disease 
is being minutely observed, “ but it is right and necessary to distinguish be- 
tween the constant characteristics of a disease and those that are merely acci- 
dental and adscititious Want of accuracy lii distinguishing diseases that 
are apparently similar is fatal to medicine ” 

Sydenham, of course, had his own theories, but he was never enslaved 
by them Still less was he enslaved by classical dogma or by the chemical 
theories then in vogue He made his own the great saying of his favorite, 
Bacon We have not to imagine or to think out, but to discover what nature 
does These are the very words that Hunter addressed to Jenner, Do not 
think — ti y 

In practice Sydenham did not disdain the use of diugs, he used Peruvian 
bark freely, as well as laudanum which he was the first to prepare, but he 
had many cases, “ in which he consulted his patient’s safety and his own 
reputation most effectually by doing nothing at all ” It was a great mistake, 
he declared, to suppose that nature always needed the assistance of art His 
friend, John Locke, the philosophical father of Hume and Kant, himself a 
captain in the army of the parliament, and a practising physician as well, in 
commending the new method writes to a friend, “ You cannot imagine how 
far a little observation will carry a man m the curing of disease, though very 
stubborn and dangerous, and that with very little and common things, and 
almost no medicine at all ” 

Too much has been made of Sydenham’s contribution to the diagnosis 
of disease True, he distinguished between chorea and St Vitus dance, he 
descnbed syphilis, and recognized many diseases as specific in the modern 
sense, he established hysteria as a definite disease, his description of gout re- 
mains unexcelled It was from that malady he suffered and died, but he 
consoled himself with the reflection, that fools rarely suffer from it, unless 
indeed he himself might have been an exception He missed many of the 
symptoms of scarlatina, and his classification of fevers remains obscure 

It uas in practice he excelled For a patient who had suffered from the 
prc\ ailing lowering treatment he prescribed a roast chicken and a pint of 
canary wine A hj pochondriac he advised to consult a physician in Inver- 
ness The man proceeded on horseback, he could not find the doctor, he re- 
turned very angry r but cured “ Nothing Sydenham said, “so cherishes 
and strengthens the blood and spirits as riding a horse ” 

In addition to all this, there was in Sydenham, as there was m Hip- 
pocrates, m Pasteur, and m Lister, a powerful moral element which shines 
on eierv page " Whoever,” he wrote, “ applies himself to medicine ought 
seriously to consider first, that he will one day have to render an account 
to the Supreme Judge of the lives of the sick committed to his care, and 
next, that whatever skill or knowledge he may, by divine favor, possess 
should be duoted aboie all else to the glory of God and the welfare of hu- 
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inanity ” And again, “ the physician will care for the sick with more 
diligence and tenderness if he remembers that he himself is a fellow-sufferer ” 
Sydenham created no great stir in London To the end of his days he 
remained on the outside of the faculty, although he had his friends within 
and without, and m that Invisible College which was the precursor of the 
Royal Society To us who are alert for any new method the conduct of the 
profession towards Sydenham seems strange For thirty years he was de- 
scribed as a “ sectary ” In one of the few letters now extant, written m 
English, he admits that, “ while he has the happiness of curing his patients, 
some of the faculty take fire at his attempts to reduce practice to a greater 
easiness ” In another letter he utters a mild protest against those who make 
it a matter of reproach, if one brings forward anything new, which had not 
previously been said, or heard, by themselves 

But the profession must not be too severely blamed We are so often 
right m our skepticism, we may be forgiven when we are occasionally wrong 
And Sydenham was quite “ irregular ” He practised m London until he 
was forty years old, without a license of any kind In 1663 he was admitted 
licentiate by examination of the Royal College of Physicians, which is the 
lowest rank It was not until 1676 that he acquired the doctor’s degree, not 
from Oxford but from Cambridge He was at the time 52 years old, and 
his son was an undergraduate there He is known to have had the degree 
of bachelor of medicine from Oxford, but there is no official record In 
any case, his medical study must have been short, and not profound To 
compensate, he is alleged to have taken a postgraduate course at Mont- 
pellier There is no evidence of that either, although French writers make 
the most of the legend through the natural desire to claim him as their own 
Even his unlicensed practice was interrupted by an excursion into politics 
in 1658, when he became a candidate for parliament He was unsuccessful , 
but as a defeated candidate he was appointed Comptroller of the Pipe, an 
office long since obsolete, and having to do with crown lands More impor- 
tant, he was awarded 600 pounds on account of his military service With 
this money in hand he married, and settled down to practise medicine 

Likewise, his study preliminary to medicine was brief He entered Ox- 
ford at the age of eighteen, but after three months his career was inter- 
rupted by the outbreak of civil war He joined the army in company with 
three of his brothers, he kept the field for four jears, when he returned to 
the University, and received an academic degree m 1646 Two years later, 
after lus return from the second civil war, he was made Bachelor of Medi- 
cine by “ actual creation ” It was an honorary degree given in ad\ ance of 
the study for a profession which he entered by the influence of “ a great man 
and by lus own destiny ” 

It was quite natural, therefore, that he should be considered in London 
as an uneducated and unqualified person He could not v rite Latin, al- 
though he could read it, his -writings must be translated for him, and the 
work -was badly done Only rough notes in lus own English remain, and it 
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is without especial quality Although his pre-medical education was de- 
plorable, he was not an ignorant man He could speak Latin Cicero was 
the author he most admned, “the great teacher both m thought and lan- 
guage ” He frequently quotes Homer, Theocritus, Virgil, Horace, Juvenal, 
Seneca, and all modern Latin wnteis were known to him, especially Bacon 
and Erasmus He knew the English Bible which was then a new book 
It was from Edinburgh and Leyden the fame of Sydenham first ex- 
tended to the world Boerhaave described him as the light of England, an 
Apollo m the art of medicine, a true pattern of the Hippocratic physician 
Haller, a pupil of Boerhaave, who carried Sydenham’s method to Germany, 
discovered him as the beginning of a new epoch in medicine Van Swieten, 
a fellow-pupil, bore the seed to Vienna, where it developed into a great clini- 
cal school Arbuthnot m the Harveian oration for 1727, found in him the 
“ aemulus ” or emulator of Hippocrates , and more recently the beloved Dr 
John Brown describes him as the prince of practical physicians 

This Boerhaave was professor of medicine in Leyden where he succeeded 
“ Sylvius,” who had made a vain attempt to reconstruct medicine upon a 
basis of the new chemistiy and the circulation of the blood, losing himself 
in the technical and the mechanical Boerhaave lectured five hours a day, 
his hospital contained only twelve beds, but by Sydenham’s method he made 
of it the medical center of Europe That knowledge came to him through 
Edinburgh from Archibald Pitcairne, who for a short time occupied the 
professor’s chair in Leyden, and was the teacher of Boerhaave 

This Archibald Pitcairne was born in Edinburgh m 1652 His ancestor 
fell at Flodden with his seven sons, The family was continued by a posthu- 
mous child He entered Edinburgh University in 1668, where he gradu- 
ated Master of Arts in 1671, at the age of nineteen Then he studied di- 
\imty and law In Pans, where he went for his health, he began the study 
of medicine but soon returned to Edinburgh, and took up the study of 
mathematics and medicine Once more he went to Paris, and graduated 
doctor of medicine at Rheims He practised in Edinburgh with wide suc- 
cess, and in 1692 he went to Leyden to occupy a professor’s chair Two of 
lus pupils were Boerhaave and Meade In 1693 he returned to Edinburgh 
for Ins marriage to the daughter of an eminent physician, Sir Archibald 
Stevenson, from which place he often went as consultant to England and 
Holland 

Lacking the means of anatomical study, he persuaded the town council 
to permit him and some of his medical friends to dissect the bodies of 
paupers m Paul’s Work, unclaimed by their relatives The persuasion was 
tasj, as the} agreed to bury the bodies after dissection at their own charge, 
and to ^a\e the town from that expense To this was added the somewhat 
dangerous prousion, that the\ were to attend the patients free of cost to the 
town until thc\ died This w’as the origin of the Edinburgh school of 
medicine 

Anntonn has Jiecn the origin of every school of medicine Human dis- 
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section is even yet the sovereign method of transforming the average lay- 
man into a physician To this rule neither Hippocrates nor Sydenham is an 
exception They did not dissect , but they were men of genius , and genius 
knows no law Besides, they did not found schools The fame of every 
school, McGill included, is based upon anatomy It was fixed by Shepherd 
I pause to utter a word of respect to his memory In the modern sense he 
•was not a teacher, but he compelled men to learn by the sheer drudgery of 
dissection, — dissection not of earthworms, frogs, rats or guinea-pigs, but 
of the human body To him the human body, living or dead, was the pri- 
mary unit m medicine , and in those days the ward-bed and the dissecting 
table were not very far apart Indeed, as Sir John Bland-Sutton reminds 
us, the word K\ivrj, from which “ clinical ” is derived, applies equally to a 
bed and to a table 

I am well aware that in these days, when a student must be converted 
into a physiologist, a physicist, a chemist, a biologist, a pharmacologist, and 
an electrician, there is no time to make a physician of him That consum- 
mation can come only after he has gone out into the world of sickness and 
suffering, unless indeed his mind is so bemused, his instincts so dulled, his 
sympathy blunted by the long process of education in those sciences, that he 
is forever excluded from the art of medicine which was to Hippocrates “ the 
art ” of all arts In that case he is destined for the laboratory, the profes- 
sor’s chair, or the consultant’s office What would have happened to Syden- 
ham, had he been put through this machinery is a problem in infinity which 
no human intelligence is competent to solve 

Pitcairne like Sydenham insisted upon the strictly scientific method long 
since enunciated by Bacon an exact compliance with observation and ex- 
perience “ Nothing,” he affirms, “ more hinders physic from being im- 
proved than the curiosity of searching into the virtues of medicine, but to 
enquire whence the} 7 have that power is a superfluous amusement, since nature 
lies concealed A physician ought therefore to apply himself to discover by 
experience the effects of medicines and diseases, and not needlessly fatigue 
himself by enquiring into their causes which are neither possible nor neces- 
sary to be known ” This is going too far, but we must agree that under- 
graduates in medicine and practitioners should be debarred from this “ su- 
perfluous amusement ” 

Both Svdenham and Pitcairne w ere com meed that nature lies concealed, 
and alwavs will be concealed The more we seek the further she recedes 
To pluck out the heart of her infinite mvstery was to them a lain task and 
the seeker was sure to go astra\ Nature knows no law The laws of na- 
ture were merely our own presuppositions 

Pitcairne was also a poet, a mathematician, a scholar, a collector of books 
His library w as acquired by Peter the Great of Russia His monument m 
Greyfriars churchyard bears an epitaph in testimonv of his generosity to 
scholars He was the first champion of Harvey He too failed to win the 
approval of lus colleagues, his plan for dissection was strongly opposed 
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His way of life was equally disapproved by the Calvinistic Edinburgh If 
we can believe his detractors, he was a frequenter of clubs, public-houses, 
and taverns He is reputed to have been drunk twice a day , an unbeliever , 
much given to profane jests, an atheist, involved in quarrels with the faculty, 
and suspected by the government 

A curious evidence of his quality is supplied by Richard Meade, his pupil 
along with Boerhaave at Leyden, afterwards court physician to George II, 
better known as the discoverer of the sarcoptes scabiei, the insect that causes 
the itch Pitcairne’s son was out m 1715, and was condemned to death 
Meade in gratitude to his master interposed and saved his life He pleaded 
with Sir Robert Walpole, that if he and the royal family had been cured by 
his skill, it was due to the instruction he had received fiom Pitcairne 

The intermediary between Pitcairne and Sydenham was Dr Andiew 
Brown He had read Sydenham’s “ new and quite contrary method ” It 
so impressed him that he went to London “ to settle his tossed thoughts ” 
He spent “ some months in his society,” and found in him “ everything that 
use to beget in wary and prudent people trust and knowledge ” He returned 
to Edinburgh “ as much overjoyed as if he had gamed a treasure ” He had , 
he published it to the world in 1691, “ a vindicatory schedule concerning the 
new cure of fevers, first invented by the sagacious Dr Thomas Sydenham ” 
Pitcairne in the following year carried that treasure to Leyden 

Modern medicine had a resting stage in Edinburgh, whence it issued m 
two faint streams across the Atlantic to Montreal and Philadelphia In 
1 r r- ^ ^ ontrea l Genei al Hospital was founded, and from it emanated the 
McGill medical school This was the first hospital in America to introduce 
students into the wards Here again the old and the new came into con- 
ict A duel was fought, men had conviction in those days Five shots 
vere exchanged with ounce bullets One protagonist was shot thiough the 
c lest the other had his right arm shattered Both recovered, the one by 
t le old treatment, the other by the new, so their comparative merit was left 
undecided The four founders were Edinburgh men 

When the College of Physicians of Philadelphia was founded in 1787. 
our of the eleven senior fellows had graduated from Edinburgh, and four 
others had studied theie, “children of Edinburgh and grandchildren of 
-ca den as IVeir Mitchell said There is in the Frick libiary a collection 
of 126 theses, presented by Sir William Osier, written by American students 
m Edinburgh between the years 1760 and 1813 Some of them bear the 
naine« of Morgan who founded the first American medical school in the 
Lni\ersjt\ of PennsyKania in 1763, of Sluppen, Kuhn, Logan. Rush, and 
Lee The first clinical lecture was given by Thomas Bond in 1766, on the 
ad\, ullages of clinical instruction He took the precaution of reading it 
in run mice to the board of managers who inscribed it in their minutes To 
complete the record. Osier in 1885 went to Philadelphia, bearing w'ilh him 
vhat he had learned at McGill: and so these two streams of modern medi- 
cine were joined 
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If I stopped at this point, I should be a mere historian repeating what 
you already know , or can read m books Sydenham’s little writings are at 
your hand in Latin and English, published by the old Sydenham Society 
Ever} thing germane to the subject has been collected by Dr F Picard, and 
by J F Payne m 1900 From this material, small though complete as it 
is, many charming essays have been drawn, none more charming than that 
by H H Bashford in his Harley Street Calendar 

But history is the master to whom we all must go If now we are con- 
vinced that Sydenham has achieved a world mastery in medicine we might 
do well to enquire how close we come to his mind, or how far we have de- 
parted from it For the moment I shall content myself with one aspect — 
medical education — a subject upon which Sydenham expressed himself 
without reserve We must not rely too implicitly upon even his authority 
for he had no experience in the public teaching of students, he never had 
a hospital appointment, never occupied a professor’s chair He had, how- 
ever, some private pupils, one of whom was Dr Dover whose powder yet 
bears his name His own instruction at Oxford was scanty, he never 
entered a laboratory, never walked through a ward, there were no wards 
to walk m He mentions Aristotle only once, Galen three times, Celsus 
not at all 

If a young man were to ask you by what means he should achieve a 
medical education, j ou would feel compelled to offer him the curriculum for 
the first two years They are much the same, they represent the sum of 
our wisdom In one recently under my hand, the first year is assigned to 
physiology, anatomy, histology, and organogen, although if the aspirant 
asked me what “ organogen ” meant, I should be obliged to confess that I 
do not know, unless indeed it is derived from the Greek word ovapyos 
through the Latin onager In the second year, biochemistry and pharma- 
cology are added , with lectures on public health and the history of medicine 
It is not on record that the neophyte comes into the remotest contact with a 
sick human being for two years The London schools are within the hos- 
pitals and students from curiosity or boredom wander with new interest 
and profit into the wards The French go to the other extreme, and assign 
clinical duties to a student on the first daj of his entrance 

This a ery question of medical education w as put to S\ denham b\ Hans 
Sloane, who afterwards achieved the highest professional and social hon- 
ors, and is jet remembered as the founder of the British Museum The 
} oung man modestly suggested that he might take a course in anatomy and 
botany “ This is all very fine,” said Sydenham, “ but it won’t do Anat- 
omy, botany, — Nonsense Sir I know an old woman m Co\ent Garden 
who understands botany better, and as for anatomy, my butcher can dis- 
sect a joint full as well No, young man, all this is stuff aou must go to 
the bedside, it is there alone }OU can learn disease ’ Rather than go 
abroad to study botam . he recommended this earnest seeker to drow n him- 
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self m a pond that was commonly used for that purpose The frightful 
thing is that he may have been right 

Sydenham was a physician, an artist, a practitioner; he thought that 
enough for any one person He was not an ultimate scientist, not a 
botanist, anatomist, or physiologist These were separate trades, they 
concerned him indirectly or not at all, they destroyed in the practiser the 
quality of physician He had a passion for curing the sick, which expelled 
all other interests 

He does not seem to have heard of Harvey or the circulation of the 
blood, which was then a discovery 40 years old Osier goes further when 
he writes • “ There was nothing m Harvey’s discovery which could be con- 
verted immediately into practical benefit, nothing that even the Sydenham of 
his day could take hold of and use ” He knew nothing of Malpighi’s dis- 
covery of the arterioles twenty years earlier Indeed he averred that not 
even the microscope could disclose them These to him were explanations, 
and he kept his mind upon the majesty of open facts He gave to medicine 
a method which was more valuable than detailed discovery, he brought 
canonical authority to an end But, strange to say, this method was soon 
to be extended into those fields of science of which he professed himself 
negligent or ignorant Boerhaave applied that method to anatomy, physi- 
ology, and the microscope Haller bore it with him to Gottingen, and de- 
veloped ph) siology into a natural science, Morgagni, in morbid anatomy 
was “ the counterpart of Sydenham ” 

If Sydenham in his mature age began to practise m any American city, 
he would be put in gaol , if he applied with his poor preliminary qualification 
to stud} medicine in the first year of any medical school, he would be put 
m the as) lum, along with Shakespeare, if he were found wandering about, 
after he had applied to a high-school as an instructor in English composi- 
tion We in Canada have been m the habit of blaming 'the United States 
for oui established curricula Forty per cent of our medical students at 
McGill are Americans , they help to pay our salaries, although they do profit 
to the extent of 600 dollars a year from our pious endowments 

In times gone by, Canadian graduates went freely to the United States 
to practise We felt obliged to conform with the regulations of the various 
State hoards, we still feel obliged in a measure to meet the legal needs of 
our American students Now the border is more strictly closed If an 
\mertcan physician comes to us, he comes on his own recoid since gradua- 
tion Xo one thinks of asking how or where Penfield, or Cone, or Stehlc 
studied T f now our curricula are too abstract, the fault is our own We 
hare to deal onh with the various provincial hoards The eve of the legis- 
latures is upon them and upon us , and they arc sw ift to act One Canadian 
prov mcial board i* much more rigid than any similar body m the United 
1 he final Report of the Commission on Medical Education, issued 
la>i month, discloses that all State regulation* aie completely relaxed, and 
tht schools are now free The head of one Board writes, that licensing 
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examinations, “ as such,” that is, apart from the candidate’s school record, 
aie woithless Sydenham would sanction the profound sanity of this 
Report 

Let us now, in conclusion, try to discover if Sydenham’s practice has 
any lesson for us When he came upon the scene, practice had become so 
scientific that the most scientific physician did not even look upon his pa- 
tients In Paris their excretion was carried to him in an earthen vessel by 
a servant By inspection of that alone he made a diagnosis, and sent the 
proper remedy To be “ elaborately curled ” was a favorable sign A 
similar practice prevailed m Scotland, if we can believe the panegyric of 
Robert Burns upon Doctor Hornbook, except that the mode of conveyance 
was upon a “ kail-blade,” that is, a cabbage leaf 

We m our time have departed still further from reality, when we sub- 
stitute a photograph for the thing itself The older surgeons were content 
to diagnose a broken leg if the end of the bone protruded through the skin 
Now, we must have a picture The fault is not wholly with the surgeon 
The poorest patient is so hedged about with insurance that the surgeon must 
provide himself with the evidence the court may require Nothing lies like 
the camera, especially when the deeper structures are involved By a judi- 
cious use of the camera, a fish may be made to appear as long as the man 
who caught it In hospitals, given over mainly to chronic and convalescent 
cases, an expert photographer comes once a week to “ read ” the pictures 
that have been made in the interval by the “ technicians ” He makes the 
diagnosis and suggests the treatment, although he has never seen a patient 
qua patient since the day he acquired Ins degree 

If S) denham were alive today, and came into a modern hospital, he 
would be for the moment bewildered He would have to teach himself that 
the field of medicine has been immensely widened, and cannot even be sur- 
veyed by a single nund He would see acute conditions diagnosed at a 
glance, and swift treatment applied But he would see obscure cases which 
had baffled practitioners as earnest as himself He would discover, to his 
joy, that the chief physician was so scientifically conscientious that he would 
not make a diagnosis, still less prescribe anything more than a palliative 
treatment until he had before him all the reports of Ins -various expert as- 
sistants By the time the file was complete, the patient might have left 
the hospital alive or dead If living, he might take his file with him, to 
display with the interest he had m lus family album But the visitor would 
recoguze m that physician a brother to himself, — with this reserve, that the 
patient be not lost in the problem, or the physician in the abstract scientist 
The world may be a stage it is not a hospital, as the young man will dis- 
cover when he begins to practise, deprn ed of apparatus, and compelled to 
rely upon lus own natural senses 

Sydenham -would be astonished at the magnificence of the modern 
hospital, and wonder if practice could not be reduced to a “ greater easi- 
ness,” thinking of the dajs \i hen he fought lus troopers and doctored them. 
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too, as indeed the soldiers in the lecent war were adequately treated in 
aid-post, dressing station, field ambulance, and in rest stations for their 
convalescence He would ask, as many are now asking, who bears the 
expense of three dollars a day for each public patient, described m his time 
as a pauper 

Unless the hospitals for public patients curb their scientific curiosity and 
return to the simple practice of Sydenham, their task will be taken away 
from them and given to another Science, too, is governed by economic 
law Even private patients are beginning to discover, as Sydenham did, 
that they can get well without becoming victims of the scientific ritual 
Any patient who lives long enough will get well Life is not now so de- 
sirable as it used to be To die m peace is better than a few months of 
added misery 

Nature may be expelled, insensibly she returns Happily, the tide of 
practice is now turning again to the bedside The voice of Sydenham is 
being heard anew To a patient clamoring for drugs and operation David 
MaclCenzie said “ The quickest and cheapest way to recovery is lying in 
that bed ” Sydenham said to Locke “You will best cherish yourself by 
keeping to bed , it will contribute more to your relief than can be imagined “ 
Dean Martin instructs his students that the educated hand and ear will tell 
the average physician enough, and all he can understand, towards treating a 
patient with heart disease Electrical machinery is for the expert, he alone 
can tell if the fibrillations that appear upon the photograph are really m the 
heart or are due to extra-cardial electrical currents induced by a nearby radio 
or a vacuum cleaner m the hands of a ward-maid John Meakms informs 
his students that the one question that really interests a patient is how soon 
he can resume his usual employment Francis W Peabody, six years ago, 
expounded to the students of Harvard the complete care of the patient 
S)denham was a Puritan, he believed that scientific truth came as a 
re\ elation from heaven, or as we would say by an act of intuition in a 
creatne mind Expenments were of no avail, unless there was a mind to 
interpret them and discern the end to which they led All else was mere 
research, searching for the already seen, or an aimless wandering in the 
mazes of nature He made no objection to these experimenters They 
might be as abstract and finical as they liked, he merely insisted that they 
know what they weie trying to do, and above all keep out of the field of 
practical medicine, and not lead the minds of the young away from the 
bedside 1 here is a lesson in that for the laboratories 

Fame enough has come to Sjdenham, but he had “long since weighed 
m a nice and scrupulous balance, whether it were better to serve men or be 
praised h\ them ” 



EDITORIALS 

THE HEART AND THE SURGEON 

It should be of particular interest to physicians that some of the most 
important progress in the treatment of heart disease lies in the realm of 
surgery It is very necessary for the physician to know what the surgeon 
can do and when to call him in 

Three totally different types of surgical procedure, each designed to 
relieve the sufferer from heart disease by altering certain of his physiologic 
processes, may be mentioned 

In the first place we have the nerve blocking procedures for painful 
afflictions such as angina pectoris These, whether they be alcohol block, 
nerve section, or ganglionectomy, all serve merely to abolish pain by inter- 
rupting the arc over which the pain is referred They cannot materially 
prolong life nor stay the progress of disease Conceivably they may shorten 
life by removing the danger signal which pain may provide However, be- 
cause their use is commonly restricted to those patients whose misery is so 
great that life is not worth living this theoretical objection is of no moment 
Since Jonnesco 1 first introduced procedures of tins sort in 1916 much 
knowledge of the exact nature of the pathways has been gained with the 
result that the attack now should be made no longer upon the upper and 
middle cervical sympathetic ganglia, but instead upon the inferior cervical 
and upper dorsal ganglia or the posterior roots of the upper dorsal spinal 
nerves ~ 

Another category of cardiac operation is that of decortication or decom- 
pression of the heart A pump enclosed m a rigid sack which does not 
permit it fully to relax obviously is handicapped in the quantity of pumping 
it can do The heart may fall into this predicament when the pericardium 
is diseased as in constricting mediastino-pericarditis, of which the syndrome 
of Pick is an advanced stage Also dense adhesions may so firmly anchor 
the heart to the unyielding chest wall that its action is grossly disturbed 
In this event it may be more its contraction than its filling which is hindered 
In either case the surgeon may be able to set free the struggling organ from 
restraint 3 and relieve the patient of the symptoms that interference with 
heart action produced The syndrome of Pick has been produced by the 
injection into the pericardial sack of substances which induce an adhesive 
process This experimental syndrome has then been reliev ed by decortica- 
tion of the heart 4 In somewhat similar fashion very huge hearts may 

1 Jonxesco, T Traitement chirurgical de l’angme de poitnne par !a resection du sym- 
pathique ce-\ ico-thoracique, Bull Acad de Medicine, Paris, 1920, Kxxiv, 93 

2 White, J C, G^rrei, W E, and Atkins J A Cardiac innervation, experimental 
and clinical studies, Arch of Surg , 1933, xx\ i, 765 

3 Churchill E D Decortication of the heart (Delorme) for adhesne pericarditis. 
Arch of Surg , 1929 xix (Part II), 1457-1469 

4 Beck, C S and Griswold, R A Pericardicctomj in the treatment of the Pick syn- 
drome, Arch of Surg , 1930, xxi, 1064 
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suffer embarrassment from the very fact that the thorax itself becomes 
relatively confining In such cases the substitution of a flexible for a rigid 
precordium through rib resection (decompression) may give greater ease 
of function 6 

Endocardial operations have been tried, chiefly to relieve stenoses They 
have not given results which are at all encouraging Moreover while nerve 
block and decortication have in certain instances been brilliantly successful 
the cases m which they are indicated are far from plentiful However, 
there is a totally different type of operation for heart disease which has been 
introduced quite recently by Blumgart and Ins collaborators , 6 which bids 
fair to have a far wider application This, like the other type, is based 
upon simple physiological principles 

The heart which is overburdened may be helped if its burden is reduced 
The insufficiency of any organ may result on the one hand from an excessive 
demand placed upon it by the body as a whole, or on the other by a reduction 
m capacity for work of the organ itself The two may be combined The 
efficiency of organs in general depends upon the relation of demand for 
function and supply of function The work performed by the heart is a 
function of mass of blood moved and resistance encountered Mass of 
blood moved depends, primarily, upon the call for oxygen by the tissues, 
that is to say, upon metabolism 

The Boston investigators argued that reduction m metabolic rate by 
thyroidectomy ought to help certain cardiac cripples by reducing the work 
their hearts were called upon to do If the heart’s capacity cannot be in- 
creased the patients still may be benefited by making their hearts work less 
At the lower level the heart may actually become competent So they ar- 
gued and since they had the courage of their convictions, so they carried on 
In eleven of thirteen cases the results in the first few months seem brilliantly 
successful 

Of course it has long been known that the thyrocardiac is benefited by 
partial thyroidectomy. In the thyrotoxic person partial thyroidectomy usu- 
ally permanently lowers metabolic rate This is not so in persons with 
normal thyroid glands In them the whole thyroid must be removed If 
any gland tissue is left it soon hypertrophies and no permanent drop in 
metabolic rate is secured The development of a safe technic for absolutely 
total extirpation of the normal thyroid gland is the contribution of Dr. 

6 Morison, A Thoracostomy in heart disease, Lancet, 1908, 38 

Lfvormant, Ch , and D’Aubtgne, R M La thoracectomic prccordiafc dans Jcs sym- 
plpses et certaines hj pertrophies cardiaques, J de chir, 1928, xxxi, 161-175 

G Blumgart, H L , Lfvine, S A , and Berlin, D D The therapeutic effect of thj - 
loidectomy on congests e heart failure and angina pectoris in patients with no clinical or 
pathological CMdence of thvroid to\icit}, Arch Int Med, 1933 

Blumgart, H L , Risfman, J E F , Davis, D , and Berlin, D D The therapeutic 
effect of total ablation of the thjroid on congestne heart failure and angina pectoris in pa- 
tients with no clinical or pathological c\ idence of thjroid toxicitj III Earlj results in 
sarious tjpes of cardiovascular disease and coincident pathological states, Arch Int Med 
(In Press) 
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Berlin, the suigeon of the Boston group 7 It is a very special technic, 
with considerable risk, a very different business from ordinary subtotal 
thyroidectomy for goiter It should be undertaken only by surgeons who 
have given it special study, by such, however, it may be successfully carried 
out The myxedema which will soon result in cases so treated can be per- 
fectly controlled Patients with full-blown, spontaneous myxedema usually 
have metabolic rates of — 40 or below They seldom show much clinical 
evidence of myxedema when their rates are not lower than — 25 By the 
use of small doses of thyroid it will be quite easy to run these thyroidecto- 
mized cardiac patients at metabolic rates m the neighborhood of — 25 which 
will avoid gross myxedema, yet effect a great saving to the heart 

Another aspect of the matter is that of coronary flow The principle of 
demand and supply may be applied to coronary flow no less than to total 
cardiac work It has long been a common clinical experience to find that 
certain patients with myxedema develop angina pectoris when given thyroid 
Angina may be taken to be the symptom of relative insufficiency of coronary 
flow The myxedema patient’s coronaries may be sufficiently capacious for 
Ins low rate of blood flow and consequent light cardiac work When his 
general metabolism and his heart metabolism are stepped up by the thyroid 
he receives, then his coronaries may become unable to meet their task 
Blumgart and Ins collaborators, recognizing this, argued that total thy- 
roidectomy in ordinary cases of angina pectoris might, by lowering meta- 
bolic rate and diminishing the quantity of blood the coronaries are required 
to let pass, bring about a state of relative coronary competence Again in 
actual experience their thought seems to have been proved sound Indeed, 
it seems likely that total thyroidectomy may turn out to be a far better pro- 
cedure for angina pectoris than any form of interruption of the nervous arc 
It may not only prevent pain but also prolong life 

Progress of this kind indicates the necessity for a broadly physiologic 
point of view In the field of cardio-vascular disease the hemodynamic 
aspects must not be lost from sight in the welter of a mass of electrocardio- 
graphic and statistical facts What we want to know chiefly about a pump 
is how w ell it can pump, and the patient is keener to have us do something 
which will prolong and improve the pumping of his heart than he is to 
have us tell him with some nice degree of accuracy when it will cease 

J H Means 


SYPHILITIC AORTITIS 

Among the lesions of late s}pluhs, s) plnlitic aortitis by Mrtue of its 
serious complications ranks high as a cause of fatalities It is estimated 
that cases of cardiovascular syphilis constitute over one-tenth of all cases 
of organic heart disease Moore believes that there may be as many as 

i Berlin, D D The thcraoeutic effect of complete tin roidectom> on congestn e heart 
failure and angina pectoris in patients with no clinical or pathological ewdencc of thjroid 
toxicih II Opcratne technic, Am Tr Surg (In press ) 
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20,000 deaths a year from this cause in the United States Of these a 
certain proportion are due to aneurysm, but the majority result from heart 
failure. For the most part it is not the aortitis which causes heart failure 
but the extension of the aortitis to the aortic valves with resultant aortic 
insufficiency, or the encroachment of the aortic lesions upon the openings of 
the coronaries bringing about stenosis or occlusion of these orifices 

It is still a subject of discussion whether a true syphilitic myocarditis 
occurs in association with specific aortitis or whether the pathological 
changes in the myocardium are explainable as a result of the mechanical 
stresses of the valvular lesion, the ischemia due to coronary stenosis at the 
ostia, or in many instances to the presence in the same patient of coronary 
arteriosclerosis The inability of most pathologists to demonstrate spiro- 
chetes in the heart weighs somewhat against the specific nature of the lesions 
In any case there is little evidence that a diffuse syphilitic myocarditis evei 
occurs in the absence of specific aortitis so that aortitis in nearly all cases 
may safely be assumed to constitute the primary syphilitic focus from which 
all lesions which cause heart failure later develop 

In the reports based on cases m which, irrespective of the cause of death, 
autopsy has demonstrated the presence of late syphilis it is shown that syphi- 
litic aortitis is the commonest tertiary lesion with an incidence of approxi- 
mately 80 per cent In living patients, however, in whom the diagnosis of 
late syphilis has been made according to clinical and laboratory criteria, 
syphilitic aortitis is much less frequently diagnosed In the analysis of a 
group of 6,420 ambulatory cases of late syphilis, Turner found evidence of 
cardiovascular syphilis in only 10 1 per cent, the diagnosis of uncomplicated 
aortitis was made in 5 1 per cent 

It is apparent that m known syphilitics the presence of syphilitic aortitis 
is frequently overlooked by our present methods of diagnosis and that 
moreover we are not able to utilize to the fullest the presence of this lesion 
as a means of diagnosing syphilis in cases presenting no other stigmata of 
this disease 

The diagnosis of syphilitic aortitis today is most accurate at a stage of 
the disease when the making of this diagnosis is least useful to the patient 
When aneurysm, aortic insufficiency or symptoms of coronary stenosis are 
found we are frequently able to conclude that there is present an underlying 
aortic s> philis ; but the opportunity for effective treatment in such cases has 
already passed Treatment at best will only delay the inevitable end T o 
the individual patient at this stage, judicious treatment has much to offer, 
but no successful attack upon the mortality rate from cardiovascular syphilis 
can be initiated so late 

The diagnosis of uncomplicated syphilitic aortitis may be made with 
some certainty m a rather limited number of cases In cases of known 
syphilis tn which the ascending portion and the arch of the aorta are dilated, 
without other known cause such as In pcrtcnsion and arteriosclerosis, the 
diagnosis of syphilitic aortitis is justified The physical signs which sug- 
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gest such a dilatation, increased retromanubrial dulness, abnormal pulsation 
in the jugular fossa, drum-like aortic second sound are unfortunately easily 
overlooked perhaps because m some cases their significance is not appreci- 
ated and special attention is not given to their detection Roentgenology 
may be of great assistance but here again routine procedures will often fail 
where more careful fluoroscopy from various angles or the use of oblique 
teleroentgenography would elicit evidence of dilatation 

A higher “ index of suspicion ” among physicians and consequent in- 
creased clinical alertness would no doubt add appreciably to the number of 
cases m which the diagnosis of uncomplicated syphilitic aortitis was arrived 
at by the determination of the presence of aortic dilatation At best, how- 
ever, this method of diagnosis is limited m its application In the first place 
in patients over forty-five widening of the aortic contour from other causes 
than syphilis is sufficiently frequent and difficult to differentiate to greatly 
subtract from the specificity of this finding In the fifties syphilis of the 
aorta is almost always combined with arteriosclerosis In the second place 
detectable dilatation of the aorta probabty occurs only in cases in which the 
involvement is extensive It is evident indeed from the study of pathologi- 
cal specimens that not all cases even of extensive aortitis are accompanied 
by dilatation It has appeared to be more common in those cases compli- 
cated by an aortic insufficiency or accompanied by hypertension At any 
rate aortic dilatation is surely often absent in those frequent cases in which 
the aortitis is limited to a small area in the suprasigmoid region of the aortic 
wall The danger of involvement of the coronary orifices or of the aortic 
valves from such a small focus is unfortunately greater because of propin- 
quity, than it is from a more extensive process at a higher level 

The symptomatology at present ascribed to syphilitic aortitis is of ven 
slight diagnostic help It is for the most part not the product of a careful 
comparison of clinical observations with pathological findings It has come 
down to us from a less critical day and seems compounded of symptoms 
attributable as much to concurrent coronary ostial stenosis, aortic insuffi- 
ciency, and even aneurysm as to the aortitis pei se There is no doubt, 
however, that aortitis produces symptoms and it seems very possible that a 
more intensive clinical and pathological comparison may give us a clinical 
picture of diagnostic A r alue 

The need for further diagnostic aid m the early detection of aortic sjphi- 
lis is a very real one The finding of any syphilitic lesion maj unravel many 
other diagnostic tangles , but especially is it important to disco\ er a lesion so 
apt to attack vital structures It now appears probable though not pro\en 
that this aortic lesion in its early stages may be controllable by treatment 
It seems also established that it is most safely treated not b\ routine meas- 
ures but by a more carefullj graded use of anti-s\ philitic remedies An 
improvement in our present methods of diagnosis of s) philitic aortitis will 
therefore constitute a major contribution to internal medicine 
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Clinical Diagnosis Physical and Dtffei ential By Neuton S Stern, A B , MD, 
Harvard, Associate Professor of Medicine, University of Tennessee School of 
Medicine, Memphis xvi -f- 364 pages The Macmillan Company, New York, 
1933 Price, $3 SO 

Dr Stern has written a textbook that m the reviewer’s opinion is most timely 
Most textbooks on physical diagnosis either confine themselves solely to the chest 
organs or are so large and cumbersome that anything like a complete reading consti- 
tutes something of an ordeal 

In this book, however, Dr Stern combines completeness with brevity He 
crowds an astonishing amount of information into something less than four hundred 
pages His description of the mechanisms involved in physical diagnosis is simple, 
direct and understandable His outline of laboratory technic is adequate to the 
requirements of most practitioners and students His section on the interpretation 
of symptoms is admirable He admits with pride that his section on case history 
teaching has been borrowed from Richard C Cabot He emphasizes over and over 
again the value of thoroughness and completeness The American Heart and Tu- 
berculosis Association’s standards of measurements and classification have been 
adopted, which the reviewer considers a valuable feature 

One hesitates to criticize m any way a textbook with which one is m such 
marked agreement, but the reviewer feels that in discussing history writing, Dr 
Stern might perhaps have laid greater emphasis on the past history and have drawn 
a clearer distinction between the events of the past history and the present illness 
A few illustrations would also have enhanced the value of the book 

However, the whole book is so useful and so clear that it deserves to achieve 
immediate acceptance as a standard text for undergraduate teaching It cannot fail 
to be useful to graduate clinicians who wish fundamental information in an ac- 
cessible form 

T C W 

Calcium Metabolism and Calcium Theiapy By Abraham Cantarow, MD, In- 
structor m Medicine, Jefferson Medical College, with a foreword by Hobart 
Amory Hare, B Sc , M D , LL D , Late Professor Therapeutics, Materia Med- 
ica and Diagnosis m the Jefferson Medical College, Ed II xn + 252 pages, 
20 X 14 cm Lea and Febigcr, Philadelphia, Pa 1933 Price, $2 50 
The contents of this -volume are divided into three general headings Normal 
Calcium Metabolism, Abnormal Calcium Metabolism and Calcium Therapy 

In the five chapters which compose the first part of the book such subjects as 
Calcium Requirement, Calcium Excretion, Blood Calcium and other related topics 
are discussed Of special interest in this section is the discussion of the calcium 
level of the plasma as it is related to the parathyroid hormone and vitamin D Be- 
sides these factors which exercise an important control over the calcium balance of 
the plasma, the acid-base balance is emphasized The optimum pH in vitro for calci- 
fication is 7 25 to 7 30 Slight calcification occurs at pH 7 00 to 7 10 and no calci- 
fication occurs in solutions more acid than pH 7 00 In the form of a recapitulation, 
the author states that there are five factors which may increase the excretion of 
calcium, causing a negative calcium balance, and a dccalcification of bone* (J) 
rhvroid Extract, (2) Parathjroid Extract, (3) Vitamin D Deficiency, (4) Excess 
of Phosphorus, (5) Acidosis 

There arc two chapters m Part Two dealing with the abnormalities of calcium 
rnet ibohsm The hvpocalccnuas which accompany manj forms of disease arc treated 

130 



REVIEWS 


137 


from a theoretical and practical standpoint The author is especially thorough in 
his discussions of the influence of various diseases on the character of blood calcium 
This is discussed from the point of view of modern physicochemical concepts 

Part Three treats of calcium therapy in its various ramifications It is gratify- 
ing to observe that the author approaches this problem logically, viz , having con- 
sideied the physicochemical features of blood calcium, the pharmacological are de- 
veloped next and finally the therapeutics of various calcium salts The effects of 
grung calcium salts by the various avenues of administration are compared After 
the oral administration of calcium salts lactose is recommended as it enhances the 
absorption of calcium by increasing intestinal acidity through lactic acid fermentation 
The role of the active parathyroid extract, prepared by Collip, is discussed in its rela- 
tionship to calcium therapy In the author’s opinion the discovery of this extract has 
immeasurably enriched the possibilities of calcium therapy 

The treatise is well written and practically free from typographical errors The 
volume fulfills the purpose for which it is intended, namely, to familiarize the clinician 
with certain aspects of calcium metabolism, and to aid in the establishment of c al cium 
therapv upon a rational basis with full realization of its value and limitations 

J C K, Jr 

The Duodenum — Its Structure and Function, Its Diseases and Then Medical and 
Suigical Treatment By Edward L Kellogg, MD, FACS S82 pages 
Paul B Hoeber, Inc, New York, 1933 Price, $10 00 

This work true to its substantial title is one of considerable scope and no little 
value The author has collected under one cover an enormous amount of data of 
which the preponderant amount is w f ell selected and correctly interpreted Naturally 
in a w'ork of tins size there are bound to be subjects on which points of view will 
differ markedly The work may be roughly divided into sections dealing with (1) 
anatomy and physiology, (2) diagnostic technic, (3) a description of the various 
diseases and disorders that are found in the organ and the indications for their 
medical and surgical treatment , and (4) a long chapter on surgical procedures 

It is in the third section that the major part of the book’s value is to be found 
Herein are tabulated in meticulous detail the age, incidence of occurrence, X-ray 
findings, congenital variations, case histories, etc , appertaining to such subjects as 
Duodenitis, Abnormalities of Shape and Position, Diverticulosis of the Duodenum, 
Internal and External Fistulae, Duodenal Hernia, Duodenal Obstructions Caused bj 
Annular Pancreas, Duodenal Ulcer, etc 

The chapter on X-Ray Diagnosis is written by A Judson Quimbj , MD, and 
that on Duodenal Parasites by Bailey K Ashford, M D The latter is particularly 
well done 

As a reference book on the incidence, details and statistics of all types of duo- 
denal abnormalities this volume is particularly recommended 

L M 

Peptic Ulcer By J \cob Buckstein, M D Volume Ten of Annals of Roentgenol- 
ogy — A Series of Monographic Atlases Edited b\ James T Case, M D 444 
pages Paul B Hoeber, Inc , New r York, 1933 Price, $12 00 
To the series of Monographic Atlases in Roentgenologj has been added the Sec- 
ond Edition of the \ olume, Peptic Ulcer In it the author presents a series of com- 
mon and rare roentgenological Mews of gastric, duodenal, and post-operatn c gastro- 
jejunal and jejunal ulcers Interesting historical sketches on the de\ elopment of 
radiological technic m each one of these conditions are followed b\ a large numocr of 
films A case record, short and concise, is gi\en with each photograph 

10 
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In addition, valuable, common sense reflections on conditions in which the differ- 
ential diagnosis is difficult are given, in connection with well chosen illustrations 

The work is well planned, well printed and bound It is well worth a place on 
one’s shelves as a reference volume in peptic ulcer roentgenology 

L M 

Physical Chemist) y of Living Tissues and Life Piocestes By R Beutner, MD, 
PhD, Professor of Pharmacology, School of Medicine, University of Louis- 
ville Ed I ix — j— 337 pages, 23X15 cm The Williams and Wilkins Com- 
pany, Baltimore, Md 1933 Price, $5 00 

To bridge the gap between inanimate and living matter is the time-honored prob- 
lem of the basic sciences Physical chemistry is a powerful tool in the hands of the 
biologist to shed light upon this fundamental problem In a masterly manner the 
author has attempted to elucidate the physical and biological observations which tend 
to show an analogy between the behavior of inanimate systems and biological 
processes 

The writer has avoided the mathematical formulae concomitant with physico- 
chemical developments m order to keep the book available to the average student of 
medicine However, fortunately for those who are interested m the mathematical 
development of the field, a mathematical treatment of certain theories has been in- 
cluded in the appendix 

The approach to the problem is divided under three separate headings First, 
Membranes, Osmosis and Related Forces are considered, second, Life Processes Re- 
lated to Cr j stallization or Owing to Surface Forces are dealt with, and third, Elec- 
trical Currents in Tissues and Their Relation to Life Processes are treated These 
three mam divisions of the book are followed by a chapter on Future Possibilities of 
Development which deals particularly with Artificial Parthenogenesis 

The re\ lewer is particularly impressed by the scholarly and philosophic appi oach 
to the entire problem which is embodied m the introduction dealing with Life as a 
Scientific Problem 

Of particular interest to the clinician is the section of the book m which the 
physicochemical aspects of edema and nephritis are described Pharmacologists and 
philologists will find the Meltzer and Auer’s magnesium-calcium antagonism and 
i elated phenomena particular!} well described 

'J he stvle of the author is clear and concise His statements are in most instances 
accurate repi oductions of original work or careful deductions therefrom On page 
27, it would have been well to point out that cryoscopic measurements involving 
molecular weight determinations are conducted on the basis of gram-molecular 
weights in 1000 grains of the sohent and not on the basis of molar solutions Con- 
sidering the nice differences between the pH of arterial and venous blood, it is re- 
grettable that nothing is mentioned in this connection on page 74 In the explanation 
of re\ersible emulsions, no mention is made of Harkin's orientation theory which 
proudes a brilliant Inpothcsis for the phenomenon in question 

In Us entiret\ the book fulfills the purpose of the author as previousl} set fortli 
and points out with comincmg assuredness that, " Life in all of its comple\it> seems 
to he no more than one of the innumerable properties of the compounds of carbon ” 

J C IC , Jk 

7/.« 1 Udtcal Sicrehiry B\ Missir Gfnfwiw Moitst, Member, Board of Registra- 
tion. \ssouation of Record Librarians of North America \m-j-162 pages, 
11 X 17 cm '1 he Macmillan Company New York, 1933 Price, $1 50 
\llhomrli this bool is written pnmarih for the secretan lacking medical training 
rnd the mtr-e to v bom secretarial work i- new, «t v ill also be helpful and interesting 
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to secretaries already in the medical field There are nine chapters I Qualifications 
for Medical Secretarial Work, m which stenography and typewriting, medical termi- 
nology, correct English, foreign languages, indexing and filing, history-taking, manu- 
script preparation, mimeographing and multigraphmg, handwriting, and miscellaneous 
office responsibilities are considered, II The Personality of the Medical Secretary, 
which stresses the importance of dress, manners, tact, initiative and trustworthiness , 
III Office and Patient, which discusses in connection with the former the reception 
room, the consulting room, the treatment room and the sterilization of equipment, and 
m connection with the latter the duties of the nurse or nurse-secretary in the exam- 
ination and treatment of patients, IV Medical Correspondence, Bills, and Reports, 
most of which will be merely a review for the person with previous secretarial ex- 
perience, V Case Records, which should give the unfamiliar an idea of what a 
hospital case chart and a case history include, VI Medical Indexing and Filing, VII 
Medical Research, m which “ the simplest form of research,” the making of a bibli- 
ography is handled rather inadequately inasmuch as, while it gives several styles of 
listing references, it contains no information as to how to go about looking up ref- 
erences, VIII The Preparation of Medical Manuscripts, which includes a useful 
group of signs used in correcting proof, and IX Medical Terminology, with a list of 
medical abbreviations, prefixes and suffixes, and an outline of medical terms compiled 
“by dividing the 'body into regions and systems, arranged in alphabetical order, asso- 
ciating with the names of the organs and tissues m each division the names of the 
principal diseases to which they are liable and the principle operations which may be 
performed upon them ” A bibliography of fifteen books concludes the volume 

M F L 
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In view of the removal of the Editorial Office of the Annals of Internal Medi- 
cine to Baltimore, it was found necessary to sever the long and cordial relations 
which have existed between this journal and the Ann Arbor Press and to place the 
printing of the Annals with a firm in closer proximity to the Editor Beginning 
with the present number, the Annals will be printed and issued by the Lancaster 
Press of Lancaster, Pennsylvania The extensive experience of this firm in printing 
scientific journals assures us of the continuance of the typographical standards of 
our journal With this new volume, certain changes in format have been introduced 
which the Editor hopes will meet with the approval of our readers 


Acknowledgment is made of the following gifts to the College Library of publi- 
cations by members 

Dr Samuel M Femberg (Fellow), Chicago, 111 — 1 book, “Asthma, Hay Fever and 
Related Disorders ” , 

Dr A C Clasen (Fellow'), Kansas City, Mo — 2 reprints, 

Dr Henry A Rafsky (Fellow'), New' York, N Y — 3 reprints, 

Dr Walter Clarke (Associate), New' York, N Y — 2 reprints, 

Dr August A Werner (Associate), St Louis, Mo — 4 reprints 


More than half of the Fellows and Associates of the American College of Physi- 
cians residing m the State of North Carolina assembled at a special luncheon at the 
Sir Walter Hotel, Raleigh, N C , on April 19th These round-table luncheons have 
been held previously by the North Carolina Fellow's and are kept entirely to a social 
plane Dr William Gerry Morgan, Secretary General of the College, Washington, 
D C , was a guest of honor and spoke informally about the work and activities of the 
College Dr Charles H Cocke, Asheville, Governor of the College for North Caro- 
lina delncrcd an address, urging members to maintain the keen interest in the College 
that they ha\c shown heretofore, and leading a discussion on various aspects of Col- 
lege activities 


Dr Carl V Weller (Fellow), Director of the Pathological Laboratories, Univer- 
sity of Michigan, Ann Arbor, Mich , spoke before the American Society for Experi- 
mental Pathology m Cincinnati, Ohio, during April on the subject of “The Patho- 
genesis of Trichmous Myocarditis ” Dr Weller w-as elected President of that Society 
for the ensuing year. 


Dr Milton A Bridges (Fellow), New York City, m collaboration with Ruth L 
Gallup, is author of a new book on “Dietetics for the Clinician,” recently published 
by Lea and Febigcr of Philadelphia 


Major Edgar Erskine Hume (Fellow) Medical Corps, U S Army, Librarian 
of the Army Medical Library, Washington, D C , has been elected a Fellow' of the 
Rmal Society of Edinburgh 


Dr Stewart R Robert*- ( Fellow ), Atlanta, Ga , was recently elected President of 
the \ph ric in lit irt Association 
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Dr James A L\on (Fellow), Washington, D C, is President of the Washing- 
ton Heart Association for the current year 


Dr F O Mahony (Fellow), El Dorado, Ark, was chosen President-Elect of the 
Arkansas State Medical Society at its annual meeting at Hot Springs, May 2nd, 3rd 
and 4th 


Dr Tames Z Naurison (Fellow), Springfield, Mass, has been elected President 
of the Hampden District Medical Society for 1933-1934 


Dr C W Strichler (Fellow), Atlanta, Ga, has been elected President of the 
Staff of Gradj' Hospital, Atlanta 


At the recent annual meeting of the Medical Society of the State of North Caro- 
lina, Dr I H Manning (Fellow), Dean of the Univeisity of North Carolina Medical 
School, succeeded to the Presidency, while Dr P P McCain (Fellow), Sanatorium, 
was made President-Elect and Dr R L Felts (Fellow), Durham, First Vice-Presi- 
dent 


Metabolic Disorders will be the theme of the 1933 Graduate Fortnight of the 
New York Academy of Medicine Two weeks of intensive study from October 23rd 
to November 3rd, inclusne, will be devoted to this important branch of medical sci- 
ence The theoretical, physiologic and pathologic phases of Metabolism, as well as 
of certain of the associated endocnnologic problems, will be treated in a series of 
round-table discussions and clinical demonstrations Among the speakers are the 
following Fellow s of the College 

Dr Walter W Palmer, New York City 
Dr Emanuel Libman, New York City 
Dr Priscilla White, Boston 


Dr Fred G Holmes (Fellow), Phoenix, Ariz, was named President-Elect of 
the Arizona State Medical Association at its annual meeting in April 


Dr Arthur C Christie (Fellow), Washington, D C , and Dr Cyrus C Sturgis 
(Fellow'), Ann Arbor, Mich , were guest speakers at the annual meeting of the Cali- 
fornia Medical Association in April 


Dr Joseph D Applewdnte (Fellow'), Macon, Ga , w-as elected a Vice-President 
of the Medical Association of Georgia at its recent annual meeting in Macon 


Dr Ernest E Irons (Fellow'), Dean of Rush Medical College, Chicago, has been 
appointed Chairman of the Department of Medicine to succeed Dr George F Dick 


Dr Allen K Krause (Fellow), lucson, Anz , deln ered the annual Trudeau Lec- 
ture at the joint meeting of the St Louis Medical Societj and the St Louis Trudeau 
Club during April, Ins subject being “The Principles of Actnitj m Puhnonar\ 
1 uberculosis ” 


Dr William E Nesbit (Fellow), San Antonio, Texas, was elected President ot 
the Texas Club of Internists at its spring meeting m Fort Worth during March 
Dr Allen K Krause (Fellow), Tucson An? was the guest speaker 
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Dr Julius H Hess (Fellow) and Dr Robert A Black (Fellow), both of Chi- 
cago, are among those selected to organize groups of teachers to conduct a one-day 
lecture course m Pediatrics m eleven districts of Illinois, under the auspices of the 
American Academy of Pediatrics and the Educational Committee of the Illinois State 
Medical Society 


Dr James B Herrick (Fellow), Chicago, 111, was elected President of the 
American Association of the History of Medicine at its annual meeting m Washing- 
ton during May Dr Herrick succeeds Dr Gerald B Webb (Fellow), of Colorado 
Springs, Colo 


Dr William S Middleton (Fellow), Madison, Wis, was elected a Vice-Presi- 
dent, and Dr E J G Beardsley (Fellow), Philadelphia, Pa, Secretary 


Dr Francis G Blake (Fellow), Sterling Professor of Medicine m the Yale 
University School of Medicine, has been appointed Chairman of the Division of 
Medical Sciences of the National Research Council 


Dr Wilmarth B Walker (Associate), Cornwall, Conn, was elected Secretary 
of the Litchfield County Medical Society at its 169th annual meeting during April 


Dr Edward B Vedder (Fellow) was recently appointed full-time Professor of 
Experimental Medicine and Executive Officer of the Department of Pathology and 
Experimental Medicine of the George Washington University School of Medicine, 
Washington, D C 


Dr John A Kolmer (Fellow), Professor of Medicine at Temple Umveisity 
School of Medicine, Philadelphia, Pa , was among those selected to conduct a gradu- 
ate couise in Medicine at the University of Florida, June 19th to 24th, under the 
sponsorship of the Florida Medical Association 


Dr Tracey H McCarley (Fellow), McAlester, Okla , has been elected President 
of the Oklahoma State Medical Association for 1933-1934 


OBITUARIES 

DR JOHN BLOSS WOLFE 

Dr John Bloss Wolfe (Fellow), Wilkes-Barre, Pa , died suddenly at 
his home on June I. 1933, from angina pectoris 

Dr Wolfe was born at Berwick, Pa , on March 21, 1892. He gradu- 
ated from the Jefferson Medical College of Philadelphia in 1915 and was 
Resident Plnsician at the Episcopal Hospital, Philadelphia, for tw r o >ears 
He was aFo Resident Plnsician for scteral months at the Kensington Hos- 
pital of Philadelphia, but entered the military sere ice during the War and 
was attached to Base Hospital No 34, he was honorably discharged with 
the rank of Captain In 1921, he became a member of the Staff of the 
Wilkes-Barre* General Hospital, and at the time of his death was an Asso- 
ciate in Medicine 
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Dr Wolfe -was active in all forms of medical work as well as civic af- 
fairs He was a member and the Editor of the Bulletin of the Luzerne 
County Medical Society, a member of the Lehigh Medical Association, a 
member of the Pennsylvania State Medical Society and a Fellow of the 
American Medical Association 

He was a lover of the outdoors and very fond of playing golf He 
made man)' trips into the most remote wildernesses of Northern Canada, 
hunting big game He leaves a wife and four children, three boys and one 
girl 

In the death of Dr Wolfe, the medical profession has lost a dear friend 
and able member , the community, one of its best physicians , and his family, 
a loving husband and father 

(Furnished by 

G E Baker, M D , F A C P , 

Wilkes-Barre, Pa ) 

DR WALKER EUGENE STALLINGS 

Dr Walker Eugene Stallings, an Associate of the American College of 
Physicians, died May 6th, at the Fitzsimons General Hospital, Denver, Colo 

Dr Stallings was born at Newport, Ark , February 1, 1896 He at- 
tended Valparaiso University one year, Texas Christian University one 
year and then entered Vanderbilt University School of Medicine, from 
which he received his medical degree in 1920 He spent one year as an 
interne at the St V incent’s Infirmary, Little Rock, Ark , and four addi- 
tional months at St Joseph’s Infirmary, Memphis, Tenn At a later date 
he pursued postgraduate study in tuberculosis and electrocardiography at 
the Fitzsimons General Hospital On July 1, 1929, he entered the service 
of the U S Veterans’ Administration as Tuberculosis Specialist at the 
U S Veterans’ Hospital in Boise, Idaho He also acted as Consultant in 
Tuberculosis to the St Luke’s Hospital at Boise and Consultant in Tubercu- 
losis for the State of Idaho, and was m charge of the State Hospital for 
Tuberculosis 

Dr Stallings was a member of the Idaho State Medical Society, the 
American Medical Association, the Southern Medical Association and the 
Denver Sanatorium Association He became an Associate of the American 
College of Physicians during 1932 

Dr Stallings’ professional standing and ethics were of the highest and 
he was blessed with a delightful personality 
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exceeding small bulk insures quick absorption — therefore rapid protection — reduces 
pain of infection, the small amount of protein present lessens serum reactions 
For immunizing or prophylaxis inject 1500 to 5000 units deep intramuscularly, or 
subcutaneously, immediately patient reports -wound The period of passive immu- 
nity is relatively short and it is therefore advisable — in slow healing and wounds con- 
taminated with debris, particularly follow mg automobile injuries or wounds from 
fireworks or gun-shot and compound fractures — to give at least two doses of 3000 
to 5000 units of tetanus antitoxin at weekly intervals 

Therapeutic doses must be heroic, 40,000 to 100,000 units given intra- 
venously, mtraspinally or intradurally at six to twelve hour intervals 
In Perfected Syringes of 1500 units, $1 88 , 10,000 units, $9 00 , 20,000 units, $16 50 
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Erysipelas 


Symmers, comparing 15,277 cases of erysipelas treated 
without antitoxin over a period of 23 years with 705 cases 
treated with antitoxin, found an apparent reduction in 
mortality in serum treated cases of 44*5%. Symmers re - 
marks (J.A.M.A., August 25, 1928) “ The antitoxin treat * 
ment of erysipelas marks an advance, the results of ivhich 
are commensurate with those obtained in the treatment of 
diphtheria 

★ 

Parkc-Davis Erysipelas Streptococcus Antitoxin is obtained from the 
blood of horses immunized against the streptococcus from highly 
virulent cultures of Streptococcus hemolyticus isolated from erysipelas 
This antitoxin is refined and concentrated, the antitoxic properties 
being retained in very small bulk; the product is free from most of 
the inactive scrum constituents. 

This antitoxin is subjected to skm tests to determine its potency. 
Each lot is given rigid bactcnologic tests, both while in bulk and after 
enclosure m the syringe container to insure sterility. 

Supplied in package, of 10 cc and 20 cc syringes (Dios 2010 anil 2012 ) 


PARKE, DAVIS & COMPANY 

The World's Largest Makers of 
'Pharmaceutical and Biological Products 
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an elevation of 1 000 feet On the main line of Santa Fe Railway Connected with Los Angeles 
by mterurban railway and splendid boulevards 
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MEDICAL CARE 
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THERAPEUTIC CARE 

Fads are not followed but an endeavor is made to give patients the amount of rest and 
exercise suited to their individual needs, the benefits of a liberal and adequate diet, such tonic 
measures as will increase their resistance, and other measures that will help them overcome 
any disturbing symptoms or complications that may anse Heliotherapy, tuberculin, pneumo- 
thorax and surgery employed whenever indicated 

DIAGNOSTIC CLINIC 

A diagnostic clinic is maintained for the study of all diseases of the chest 
Weekly rates from $25 up including medical attention medicines (except expensive rem- 
edies) and general nursing Extra charge for operative measures (except pneumothorax) 

F M POTTENGER, M D Medical Director 

For Particulars Address 

THE POTTENGER SANATORIUM, Monrovia, California 
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How Should the Treatment of 



LATE SYPHILIS 

differ from that of 

PRIMARY or 
SECONDARY SYPHILIS 

9 


Fic 1 — Therapeutic surface Seropositive, 
primary and secondary syphilis 


These Models * 
Give the Answer 


Hon mam doses 9 How long a period of 
matment 9 What is tlic percentage expect- 
ance of “cure” if urying amounts of ars 
phenamine arc gnen o\cr sarious periods of 
nme 9 The answers to thc'c questions arc 
rraphically and simply portrayed by the 
form of the surfaces here illustrated 


Fic 2 — Therapeutic surface Late syphilis 


For example, m early syphilis these 
{quirts «how quite ctnkmgU the advantage 
in terms of inert i^cd expectance of cure, 
of 20 or do-es of ar*phcnaminc giten m 
the fir<* year or year and one half of treat- 
ment comp ired with 10 or la do«e« giten 
owr l! e jirne period of tirn'* Thei «ho<t, 
too, tie import-rep of n grciter time in* 
*»r tl ttt *u-*tinp te-tixrx fvp!»tlt« 


Squibb Arscnicals arc designed to pro- 
side as great a therapeutic benefit to your 
patients as is possible They arc uniform in 
strength, readily soluble and highly spiro 
clicticidal 

Tor further information regarding Squibb 
Arsenical* and ibtir u«r m the treatment 
of syphilis write Professional Scnice De- 
partment, 7H Fifth \\enur, Ntw "Wl 


*t - tn r t'ri * <uw ~ r -r» 


Squibb 


ARSPHENAMINE 

NEOARSPHENAMINE 

SULPHARSPHENAMINE 


.es- 


Vtr ,fr " t \ Jr ’'nal v/f-er wrifnp to AiLcnfc*-*; 
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Compensation for skin current 

Unnecessary 

with Victor 


amplifier type 
Electrocardiograph 


ANOTHER distinct advan- 
/Jl tage realized with the 
use of the Victor Electrocar' 
diograph over instruments in 
which tube amplification is 
not employed, lies in the fact 
that there is no need of so' 
called protecnve resistances, 
as used m these other types, 
to compensate for skm cur- 
rent Damage to the Victor 
instrument is impossible, re- 
gardless of the amount of 
skin current. 

While it is true that the 
average patient may present 
only a small amount of skin 
current, nevertheless with 
other types of instruments it 
must be compensated for, as 
a part of the regular procedure on 
each and every patient, before stand- 
ardization In other cases the skin cur- 
rent may be of a nature which makes 
it very difficult, if not impossible, to 
obtain a perfect record. 

Thus, due to the principle of tube am- 
plification as introduced in the Victor 
Electrocardiograph, another compli- 
cation m the older procedure is com- 
pletely eliminated, therebysaving time 
and further msunng an accurate rec- 



With an hour’s instruction on the Victor Electrocardiograph, 
your office assistant can produce heart tracings of unques- 
tionable diagnostic value 


ord. Our previous ad m this series ex- 
plained how the annoying factor of 
"overshooting” is also eliminated with 
the Victor instrument. Investigation 
will show that these and other exclu- 
sive features contribute to simplifica- 
tion, reliable performance and con- 
sistendy accura te hea rt tracings 

Write for complete information on the new 
model Victor Electrocardiograph, incor- 
porating a timing device and automatic 
lead markers, and with which either film 
or paper may be used. 


GENERAL ELECTRIC ||| X-RAY CORPORATION 

2012 Jackson Blvd. Formerly Victor X-Ray Corporation Chicago, Illinois 


Please Mention this Journal when writing to Advertisers 



ANNALS OF INTERNAL MEDICINE 



Digitalis 

Leaves 

(Davies, Rose) 
Tested 

Each pill contains 
0 1 Gram ( ]i' 
Brains) Digitalis" 

, 1 ? 0S P, On® 

Pill ns directed 


OKIES ROSElCO.ltd 
tonoH. M ASS u s n. 


THEY ARE PACKAGED IM BOT- 
TLES OF THIPTY FIVE A CGN 
VEMIEKT NUMBER FOR THE 

ws»cia.ns rascHrtm ow 

IH5 ff HANDLING AND EXPOSURE 


the finished pills are 
PHYSIOLOGICALLY ASSAYED 
TO FINALLY CERTIFY THEIP 

standardization 


THE POWDERED IE/ F IS TESTED THYS- 
lOLOClCALLY AND CONVERT FD INTO 
PAL f CRM OY GRAINS) ON AN AU- 
TO M MiC MACH I N E PsE DUCI NG 
EXPOSUPr TO THE MINIMUM 


The 

A. B. C.’s 

of the diabetic <Z > iet are 

Adequate in Nourishment 
Beautiful to the Sight 
Correct in Food Value 

CURDOLAC 

FOODS 

fulfill these A B C ’s perfectly That 
is the reason diabetics thrive on them. 

Samples and Literature on Request 

CURDOLAC FOOD CO. 

Box 299 Waukesha, Wis. 


1933 

DIRECTORY 

of the 


A O.PtfUi!.Y SELECTED EOTANlt- 
ao.v toc:rimo icaf. powder 

(DUOlJP OWN MlLL.dlViNO 
AS" •: ANCtCF PtUAt»LIT v - 


AMERICAN COLLEGE 
OF PHYSICIANS 


THE FOUNDATION UfON WHICH THEY 
ME EIJHT 

M T He; {AfeO^ATOWS Cf 

Davies. Rose & Co.. Ltd. 


A new Directory of the 
Masters, fellows and Associates 
of thcAmcrican College of Physi- 
cians, containing complete 
alphabetical and geographical 
ro-tcr-N is at prc'--, and will be dis- 
tributed to< vtr\ membertngood 
-tanding about September 5. 


I'Ui*? Ven**"' 1 t 5 "s Jo-irrsl vrtttRf, to Advt*tj*t- 





ANNALS OF INTERNAL MEDICINE 


Seasonal Treatment of Hay Fever 

Many hay fever patients neglect to report to their physicians 
for appropriate pre-seasonal treatment. Some of these have no 
doubt considered that treatment during the pollen season will 
afford little or no relief. NINETEEN YEARS’ experience with 
specific pollen antigens has demonstrated to us that relief may be 
afforded hay fever sufferers even though symptoms have already 
appeared. Knowing the offending pollen, the physician may ad- 
minister appropnate desensitizing treatment and in many cases 
bring about some degree of relief if not complete control of the 
patients’ symptoms 

Information is available concerning those pollens which are 
chiefly responsible for hay fever in almost every section of 
America, and if there is any question as to which pollen should 
be used or as to the best mode of treatment we would invite 
your inquiries, suggesting that you give in your inquiry the exact 
geographical location, the exact period of the hay fever, and the 
symptoms of your patient, particularly as to whether or not 
asthma is encountered. 

After the treatment for this season has been completed, you 
may wish to continue with what is termed “Perennial Treat- 
ment,” that is, the administering of the maintenance dose of the 
appropriate antigen once each month throughout the year Such 
“Perennial Treatment” with Pollen Antigen Lederle overcomes 
the necessity of repeating the full treatment previous to the 
following pollen season. 

Pollen Antigen Lederle provides the antigen in a medium con- 
taining 66%% glycerine. In this medium, the antigen is stable 
so that trustworthy increases in dosage may be made 

Our Department of Allergy solicits your correspondence. 

LEDERLE LABORATORIES, INC. 

51 1 Fifth Avenue, New York 
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DIGITALIZATION 



OF THE 

AMBULANT 

PATIENT 


When the patient has to be constantly digitalized, the capsule 
form of medication is to be preferred. 

The physician can absolutely control dosage, due to the un- 
varying quantity of drug in each capsule. 

The uncertainty and variance in the size of drops, as measured 
by the patient, is thus eliminated. 

No dropper or measuring device being necessary, the conven- 
ience for the ambulant patient is also noteworthy. 

Wyeth’s Capsules Digitalis Leaf (Defatted) are doubly stand- 
ardized for the protection of yourself and the patient They 
are supplied m vials of thirty-six and one hundred distinctive 
green capsules 

A supply for clinical trial will be sent to you on request. 

Control the integrity of your prescriptions 
by specifying Wyeth's pharmaceuticals. 



JOHN WYETH & BROTHER, INC. 

PHILADELPHIA PA AND WALKERVILLE. ONT. 



Vt«»j«-TS J'.jrrai when to Arhcrtt-c-^ 
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rhe Vitamin 


Question 


While the importance of 
vitamins in the dietary has 
been recognized for years, 
the discovery of each new 
vitamin tends to focus more 
attention upon that partic- 
ular vitamin and less upon 
the others It is also natural 
that manufacturers of a 



In a recent article by 
Hoobler, entitled, “Use of 
Vitamin B in Diets of In- 
fants,” (J 1 A M A, Feb 
28, 1931, page 67 6) he says* 
“An important research con- 
ducted by Hams and Moore 
(Hypervitaminoses and 
Vitamin Balance an In- 


product having a high 
potency of any single vitamin should stress 
the value of that one above all others 
As research work proceeds, however, not 
only are new vitamins being discovered, but 
it is becoming increasingly difficult to sep- 
arate, definitely, the functions of one vita- 
min from those of another For example, in- 
vestigations appear to show that Vitamin D 
tends to prevent dental caries and it also 
appears that Vitamin C is likewise of value 
in the prevention of tooth decay It has been 
shown that an excess of Vitamin D increases 
the tendency to infection unless the inges- 
tion of Vitamin A is correspondingly in- 
creased Research has indicated that not 
only Vitamin A, but also the Vitamin B 
complex is groxvth promoting In a word, the 
sympathetic unity of action of vitamins must 
have the physician’s careful consideration 


stance of Vitamin Balance, 
Biochem, J 23 1114) showed that there 
exists a definite balance among Vitamins E 
and G, by greatly increasing Vitamins A 
and D in diets, an otherwise adequate 
amount of Vitamin B is made inadequate, 
leading to death of animals One should be 
careful not to overdose with cod liver oil 
and viosterol unless at the same time an 
increasing quantity of Vitamin B is also 
added to the diet " 

This work indicates the advantage of 
administering a generous amount of the 
four vitamins. A, Bj(f), B s (g) and D in one 
nutritive, palatable combination Maltine 
With Cod Liver Oil is biologically stand- 
ardized and guaranteed to contain these 
four vitamins Biological report on request. 
The Maltine Company, 30 Vesey Street, 
New York 



Counol Accepted 
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Calcium Deficiencies 

IN TUBERCULOSIS 


I N a study of 154 tuberculous patients 
Kaminsky and Davidson 1 found low 
calcium values to be more frequent 
than m normal subjects Crimm sug- 
gests that a slight hypercalcemia may 
be desirable in the treatment of tuber- 
culosis and employs viosterol for the 
purpose. 2 

SpiesjL.and-Levaditi-and -Pol^found 
in experiments that viosterol lias the 
special *property. of calcifying the nec- 
rotic and caseous portions of the tu- 
bercles The latter state that a calcium 
shell is formed,, probably the bacteria- 
mlnbiting factor 

Hildebrand® -notes that where the 
incidence of rickets is high, that of 
tuberculosis is likewise Grant, et al , 6 
have shown rickelic rats to be more 
susceptible to tuberculosis than are 
non-ricketic animals Bcrgmann 7 finds 
that both rickets and tuberculosis re- 
spond to treatment with irradiated 
crgostcrol Menschcl speaks highly of 
Moslerol for tuberculosis, stating that 
it inhibits the CMidatn e processes and 
also jehecks mghtsweals, feverJ and 
hemorrhages * 1 

Present-day thought on calcium 


therapy in tuberculosis is well sum- 
marized by the following statement in 
the Journal of the American Medical 
Association 9 

“In previous years certain chemical 
substances — principally the creosote 
series — were used to inhibit the growth, 
or to destroy, tpbe^cle bacilli in the 
body. Tuberculosis workers have 
learned the inadequacy of such meas- 
ures and theseHsubstances have been 
discarded^ almost' 1 entirely. It is felt 
that the improvement in the patient, 
consequent on(tKe taking of a balanced 
dietary, with km adequate amount of 
mineral salts /and’ vitamins, allows of 
an increased' phagocytosis, which in- 
creases the/ destruction \ of tubercle 
bacilli Thefimproved condition of the 
tissues also enables notj only a re- 
sorption of ithe inflammatory exudate 
in tuberculosis but a walling off of 
the tuberculous process, thereby pre- 
venting the spread of such disease. 
Calcium therapy in tuberculosis is 
considered one of the most important 
considerations Calcium absorption is 
apparently dependent on the vitamin I ) 
function in Ithe body.” I 


MEAD’S CEREAL 

Enriched with mineral and 
vitamin containing foods 

SUPPLIES Calcium 

7iro oiim'r t of this delirious food fur- 
mdii't rn much ralrtum as 12 ounce* of 
null , ihusobt latuip the n* i d for large in- 
to) <'iif rnll/. inili if* concomitant * ton per 
of diminishing appf ittc anti indurtnC 
anemia. Jhch irt 1 tram in It, Mead's Cereal 
imf<fiii * tippet it f , anil it i* the highest 
snurct of food iron, important consider- 
ntum * in tub, rcnlnti s ( rirrim 15 hn * 
*lif>irn it* mint in increasing the weight 
of tnhcrcutan* chihlrtn. 


MEAD’S VIOSTEROL 

IN OIL 250 D 

UTILIZES Calcium 

It offer* the mn*l reliable, the most 
rapid mean s of increasing caleium eon- 
central inn of the serum ulten deficien- 
cies exist. Crimm 2 has shoten that 
Mead's 1 msterol is ejferthe in main- 
taining the calcium-phosphorus prod- 
uct of the serum at a high let el in 
tuberculosis . Mead's 1 msterol is uni- 
formly poten t, accurately assay ed, park- 
ed in brown bottles and light-proof 
cartons. 


* 1 Jhhliography on request. 
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ASPECTS OF CARBOHYDRATE AND 
FAT METABOLISM * 

By C H Best, M D , Toi onto, Canada 

It would be a very easy matter to discuss recent work on carbohydrate 
and fat metabolism at great length from the experimental point of view 
There are also numerous points of considerable clinical interest I might 
gather these latter together and refrain from any description of our own re- 
searches, but tins would not be fulfilling the obligation which I was very 
pleased to accept when invited to present this paper I will, however, com- 
promise and discuss briefly certain general aspects of the subjects and also 
the results of some investigations which we are at present pursuing 

In the short time at my disposal a few comments on the various phases 
from the ingestion to the final disposition of the carbohydrate will have to 
suffice It is now a matter of common occurrence to observe the great ra- 
pidity with which ingested carbohydrate can be absorbed The effect on 
blood sugar can actually be detected within a minute or two after the sugar 
enters the duodenum Clinicians observe the results of this phenomenon 
when ingested sugar dramatically relieves insulin hypoglycemia Con’s re- 
cent work (1931) indicates that the different monosaccharides are absorbed 
at a characteristic and constant rate which is independent of the concentra- 
tion of the monosaccharide m the intestine This is quite different from 
the rate of absorption of the same sugars administered intraperitoneally 
(and, one presumes, subcutaneously), in which case the rate of absorption 
is a function of the concentration of the sugar Cori’s results suggest that 
the presence of other sugars would dimmish the rate of absorption of dex- 
trose from the intestine If this is true, dextrose theoretically should not 
be mixed with other sugars when the most rapid absorption is desired 
From a practical point of view the difference of rate is probably of little 
significance m most cases When the sugar is absorbed it passes first, of 
course, to the liver, where glycogen may be formed Endogenous insulin 
also passes first to the liver The ghcogemc and other functions of the 
liver may be facilitated during digestion by an accumulation of blood m this 
organ produced by constriction of the hepatic veins and dilatation of the 

♦Read before the American College of Phjsicians, Montreal, Canada, Februarj 7, 1933 
From the Department of Phj siolog> , UnnersiW of Toronto 
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portal system The recent results of Bauer, Dale, Poulsson and Richards 
( 1932) suggest the possibility that vasodilator materials either absorbed from 
the intestine, or perhaps produced m the liver, may be responsible, m some 
species, for this accumulation of blood It is intei estmg that the liberation 
of adrenalin which, for example, might accompany strenuous muscular ex- 
eicise or excitement, would probably produce a dilatation of the hepatic veins 
with the resulting emptying of the accumulated blood from the liver, and 
perhaps an interference with hepatic function The rise in blood sugar 
which accompanies the absorption of carbohydrate elicits an increased liber- 
ation of insulin from the islet cells The exact mechanism of action of the 
sugar is still debatable, but if we accept the experimental results of La Baire 
and Zunz (1927, 1929, 1930) evidence would be available that the sugar 
acts by stimulation of the parasympathetic centers m the hypothalamic region 
of the brain The sugar is said to produce no effect after section of the 
\agus ner\c, or paral) sis of the vagus endings m the pancreas, by the use of 
ati opine From a morphological point of view we would expect the right 
% agus ner\ e to exert some effect on the islet cells, since this nerve sends fibers 
to the pancreas, which are distributed in close proximity to and may even 
pierce the accumulations of islet tissue We cannot accept, however, at the 
present time, the conception that sugar must always act by the stimulation of 
\agus endings until sonic further evidence is secured that there are function- 
ing \agus endings in an apparently denervated panci catic remnant On the 
other hand, it is certainly not established that this pancreatic lemnant per- 
mits normal glucose tolerance, and that it docs not merely liberate more or 
less continuous!} a very small amount of insulin Unfortunately at present 
we ha\e no method of measuring exactly the insulin content of blood, but it 
has been satisfactory established b} physiological procedures that the out- 
put of insulin from the pancreatic \em is definite!} augmented when the 
concentration of the sugar in the blood is raised It would seem, therefore, 
that if it is desired to decieasc the strain upon islet tissue some considera- 
tion should he given to the le\cl of blood sugat throughout the twenty-four 
hours, with a \ieu to determining the length of time during which this is 
above tlu. normal figure Otic max suppose that the longer the period the 
kul i> abow the norm.il, the greater the stimulation of the islands of Lan- 
ge rhatts Wc have no data which enable us to decide whether or not the 
mtcnsjtv of stimulation is proportional to the level of h)pcrglvce»ua How- 
ever, one ought expect that ^0 grams of ingested sugar would cause much 
gn 'ter stimulation of insulin liberation than the amount of protein which 
would 50 grams of sugar to be manufactured over a period of tunc 

'* t*bin th» bodv If the formation of sugat from fat (ah' place, it is prob- 
*M\ "• gradual "I lif r<* art ground* for believing that one of the 

f 'i ' it i“i< *'s of the ipjf»rt*ul\ beiief.cwl effect of verv high cnrhohvdrate 
o r *- o 1 v h ♦!,* h*a radon of losubn If the diet continues to ly cnii*- fnc- 


, r -to K tin -tmmlr t»o;i »>f i*-bt tin*. of tour-t, be con- 
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vided in the adequate diet for a normal person is allowed, the beneficial effect 
does not persist Now, there is satisfactory evidence that the insulin which 
is liberated fiom the islet cells not only increases glycogen formation m the 
liver, but also inhibits the new formation of sugar from protein, and prob- 
ably from fat, m that organ Contrary to the frequently quoted view, ac- 
cumulation of gh cogen m the liver may take place even though there is an 
abundance of fat present, and vice versa There are numerous reports in 
the clinical literature and some experimental evidence to suggest that a 
glycogen-ricli liver is able to function better and to resist deleterious influ- 
ences to a greater degree than one which is poor m glycogen It is easy to 
demonstrate in diabetic animals that excessive fat deposition m the liver is 
accompanied by profound interference with sugar formation and other 
hepatic functions We have found it possible to decrease glyconeogenesis 
m diabetic animals to such an extent by adding fat to the diet that the blood 
sugar sinks to within the limits found m normal animals The liver be- 
comes intensely fatty and the animal may die suddenly The point I wish 
to make heie is that apparently beneficial effects may be produced in the 
diabetic by procedures which are fundamentally injurious 

Now, of course, liver glycogen formation does not account for nearly all 
the sugar which disappears under the action of insulin Accumulation of 
this carbohydrate reserve in muscle is also easy to demonstrate The evi- 
dence at present strongly suggests that insulin is not, however, necessary for 
the formation of small amounts of glycogen in muscle (Cori, 1929, and 
Major and Mann, 1932) There can be no doubt, however, that insulin 
greatly increases the rate at which sugar is converted into glycogen in 
muscles and, indeed, under some conditions in experimental animals insulin 
is the deciding factor It has been stated by Hoet and his co-workers 
(1931) that glycogen broken down by muscular contraction is not resynthe- 
sized in muscle after the vagi are cut In other words, it is thought that 
the liberation of insulin from the pancreas is absolutely necessary for the 
resynthesis of glycogen under these conditions It appears probable from 
the work of Long and Horsfall (1932) that the formation of glycogen from 
glucose under the action of insulin favors the formation of gl) cogen from 
lactic acid, i e favors the recovery of muscle from exercise There is evi- 
dence that there is accumulation of muscle glycogen during some phases of 
the change m muscle whidi accompanies physical training All these points 
emphasize the importance of insulin in muscle metabolism and excite our 
curiosity concerning the magnitude of the disturbance produced when there 
is not complete absence, but only an insufficiency of insulin production, or a 
partial inactivation of available insulin by the products of infection such as 
ma) 7 occur m many clinical cases These findings are of considerable inter- 
est also m the interpretation of the beneficial results which follow* intrave- 
nous glucose in so many clinical conditions The glucose solution, in addi- 
tion to suppljing fuel and water, would liberate insulin and cause or facili- 
tate the changes m liver and muscle which I haie described 
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If I were able to add much to the obvious facts concerning the effects of 
infection on carbohydrate tolerance I would discuss the subject fully Ex- 
perimentally it can be shown that liberation of adrenalin and possibly thy- 
roxin is one of the effects of the products of bacterial action Quite re- 
cently Murray and Waters (1932) have shown that the insulin content of 
the pancreas is lowered m infected animals This does not necessarily mean 
that the rate of liberation from the pancreas is reduced, but the result en- 
courages us in the attempt to determine whether or not this is the case 

Increased oxidation of carbohydrate in diabetic animals undoubtedly ac- 
counts for a part of the sugar which disappears under the influence of in- 
sulin A great deal of experimental evidence establishes the fact that the 
oxidation of carbohydrate is not in abeyance even m the completely de- 
pancreatized animal (Soskm, 1931) 

We know that the fatty acid content of blood and tissues of diabetic 
animals can be decreased by insulin administration The ketone bodies are, 
of course, bi ought to within normal limits by the appropriate use of this 
substance Instead of discussing in further detail these well-known effects 
of insulin on fat metabolism, I will spend what time remains to me in de- 
scribing the present position of a certain problem in fat metabolism which 
happens to be my own major research interest at the moment 

The research which I am going to discuss deals in large part with the 
health of the members of a colony of diabetic dogs which have been ob- 
ser\cd continuously m the Department of Physiology since 1921 The 
original members of this colony were, of course, those upon which the ex- 
periments leading to the isolation of insulin were conducted These diabetic 
animals were our only test subjects until Collip’s studies on normal rabbits 
made that species available The rise m oxygen consumption and m the 
lespiralorv quotient of a diabetic animal when insulin and sugar w'ere given 
(observed by Hepburn and myself) provided the first evidence that the com- 
bustion of carbohydrate was actually increased by the administration of 
insulin Storage of liver glycogen and lowering of li\cr fat bv insulin were 
hi-t demonstrated in these diabetic dogs The excretion of ketone bodies 
m tlu.'e annuals was definitely’ reduced by the administration of insulin 
Symptoms of insulin hypoglycemia were observed and described in the dia- 
betic dog but were not attributed to the low blood sugar until after studies 
on rabbits had bun conducted The glucose equivalent of insulin was care- 
:u!l\ determined in depancreattzcd animals by Allan (1924), who found 
tbit when the carbohydrate ingestion w.is constant the glucose equivalent 


j.'t u ut became progressively smaller as the dose v.a« increased When the 
>*”) . n>,t of iuM’lm was ke.pt constant and the caibohydratc was increased, 
the. ghie«.^ eqmv dent of the insulin ri^es up to a certain point and from 
iff i o i is jrvfrdly constant 'J hi" finding accounts in part for the favor- 
«’»*•* r< sal*" obvir.fd clinically v *:h diets higher in carbohydrate 'I he in- 


i' -re* 


i*' "htn i« f p*’o r Aiate and carbohydr ite in the ni't.iboliMn of dial)' tic 
k v, •' «tv t v* g.t*,! bv So’ In v and Allan and bv Markowitz 
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(1926) A great variety of anti-diabetic substances have been tested on 
these diabetic dogs It is possible to control the diet of the animals ac- 
curatety and to eliminate subjective effects completely For these reasons 
the diabetic animal is perhaps the most suitable subject for the investigation 
of the anti-diabetic action of any material Intarvin, synthahn, various ex- 
tracts from plant sources, liver fractions and so on have been tested, and in 
the cases mentioned no evidence of any therapeutic effect was secured It 
has been found possible to keep these diabetic animals alive for what may be 
considered an indefinite time The dog which Banting and I observed for 
70 days could undoubtedly have been kept in good condition for a much 
longer period of time, but we wished to verify the completeness of the pan- 
createctomy We observed no abnormal signs m the animal which insulin 
failed to alleviate In later experiments, however, Allan. Bowie, Macleod 
and Robinson (1924) found that depancreatized dogs receiving sufficient 
insulin and a lean meat and sugar diet, did not keep in good condition in- 
definitely, but tins could be achieved when the diet included raw pancreas 
These observers could not, of course, be certain of the mechanism of action 
of the raw pancreas Since the characteristic pathological finding m the 
animals was a fatty infiltration and degeneration of the liver, they debated 
the possibility that the effect of the raw pancreas might be due to the pro- 
vision of lipase, in the absence of which fat liberation might have been 
deleteriously affected The idea that toxic products may have been formed 
from undigested protein m the intestine was also considered While the 
possibility was mentioned that some chemical substance necessary for the 
proper metabolism of fat might have been supplied in the minced pancreas, 
no experiments to investigate this were conducted at that time Inspired by 
Leathes’ theories concerning the significance of lecithin in fat metabolism, 
Hershey (1931) tried the effects of adding crude lecithin to the diet of these 
animals, with most interesting results To make a long story short, I be- 
lieve that sufficient evidence has now been accumulated to show that lecithin 
is able to prevent the development of fatty livers in these animals Further- 
more, we have found that the onset of the fatty condition can be accelerated 
by adding fat to the diet In experiments on normal rats, Miss Huntsman, 
Mr Hershey and I (1932) have obtained evidence that the active constituent 
of the lecithin is choline In several instances Ferguson, Hershey and I 
have obtained evidence that choline will prevent or modify the fatty changes 
in the livers of depancreatized dogs, but we still have a great deal to learn 
concerning tins matter We are at present investigating the role of choline 
m fat metabolism m two series of experiments on these dogs In the first 
series we are producing fatty livers by withholding any source of choline 
A small lobe of liver is then removed for analysis and histological study If 
the liver is very fatty, choline is supplied, and the second operation is done 
when choline has been given an opportunity to produce its effect As I 
have said, the results thus far obtained would indicate very definitely that 
choline is preventing fatty changes in the livers of these animals In the 
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second series of experiments we are studying the effect of choline upon fat 
tolerance curves, but cannot predict what the results of this investigation 
will be I will just pause here to mention that surprisingly little is known 
about fat tolerance and that the field is well worth fuither exploration both 
clinically and in experimental animals In conclusion it is important to note 
that the fatty changes in the livers of normal rats can be prevented by an 
oxidation product of choline, betaine, which has no pharmacological prop- 
erties (Best and Huntsman, 1932) Furthermore, fatty changes m the livers 
of rats produced by cholesterol can be inhibited by choline (Ridout and 
Best) 

Experiments with diabetic dogs aie tedious, and the assistance of pa- 
tient collaborators and technical assistants is indispensable I may say, 
however, that when a clear-cut experimental result is obtained, one feels as 
a result of previous experience that it can be applied with much more as- 
surance to the treatment of the human diabetic than lesults obtained in nor- 
mal animals of the same or of other species 
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THE ANALYSIS OF HIGH CALORIC DIETS IN 
RELATION TO WEIGHT CHANGES 1 ' 

By J M Strang, M D , and A B Cox. B S , 
Pittsbingh, Pennsylvania 


For a period of four years, we have studied the treatment by dietary 
measuies of patients who were underweight The principles underlying 
this treatment and the clinical results have been summarized in a previous 
paper 0 Eighteen patients were studied on the metabolic pavilion of the 
Western Pennsylvania Hospital for periods varying from two to 13 weeks 
On 16 subjects of this series the detailed data of the food taken in are 
sufficiently complete to permit analysis The analysis of these diets with 
reference to the weight changes which w r ere observed forms the subject of 
this pi esent stud) 

Methods 


The methods for the estimation of food intake were the standardized 
procedures which have been in use for several yeais For these special 
study patients, all food was weighed on a balance to the nearest 1 gram 
Food which was icturncd was rcweighed and subtracted fiom the initial 
\niuc 'J he menus for these patients consisted of only the simple foods, 
served in a simple manner m order to facilitate the accurate estimation of 
food eaten but more especially of food leturncd Water was supplied in 
any desired amounts from weighed bottles which were provided with two- 
holed rubber Moppets through which appropriate glass tubes passed The 
figures for the analyses of the several foods were taken for the most part 
from Atwater and Bryant, 1 Sherman, 6 Waller/ Fricdcmvakl and Rub rah 1 
and a few analyses of our own (unpublished) No group analyses were 
mid 


In construction of the diets of this series, due care was taken to supply 
ample quantities of the various accessory food substances No details arc 
available but it is felt that all possible needs were liberally supplied Mam 
*he-v p until'- reamed medication for some time during their stnv 
Striu account was kept of all medicines used 'file total weight taken and 
th t-MiM U<d caloric values of the drug** and more particularly of their 
*uuJ'v \,ir< noted In tnoM cases the calorics thus provided formed an 
mttmU'M p .rtion of the average intakes One patient, however, ob- 
t, i" 1 '*» e k*r ; fx p r d't) 1 rom source 


vt*ch aj.p ar m the tables arc the averages for the entire 
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or more The average length of stay was 5 4 w eeks It was, of course, 
impossible for persons to eat exactly the same daily intake over these long 
periods Considerable variation was noted from day to day These varia- 
tions were most marked m patients who were subjected to diagnostic 
procedures such as cystoscopic examinations Intercurrent infections also 
required temporary departures from the desired routine Such fluctuations 
m intake are reflected temporarily m body weight For example, patient 
1 took m only 608 calories on one day and lost 700 grams of weight m this 
same period It should, how ever, be recognized that shifts in w r ater balance 
are chiefly responsible for these daily weight fluctuations 

Body weight observations were made under standard conditions at 7 
a m daily In order to minimize the numerical influence of water shifts, 
the initial and final weights which are recorded in the tables represent the 
respective average weights of the day before, day of, and day after the 
designated date However, even with these precautions, the short experi- 
ments are undoubtedly much moie affected by w T ater shifts than the longer 
studies, as indicated by the marked deviations of the figures for weight 
gam per 100 extra calories of patients 3 and 14 who were observed for 
only three weeks (Table 8, Column 8 ) 


Observations 

The anal) sis of the average figures for the food eaten by these patients 
appears in detail in table 1 The 16 patients averaged 3320 + 500 calories 

Table I 


A\ erage Composition of High Caloric Diets 


1 

2 

3 

a 

5 

6 

7 

8 

9 

10 

11 

12 




Protein 

Carbohj drate 


Fat 
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cal- 
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Gm 

Cal 

Total 

Gm 

Cal 

Total 

Gm 

Cal 

Total 






Cal 



Cal 



Cal 


1 


42 S 

171 

6 1 

248 


35 6 

175 

1627 

58 3 

61 

2 

K ; | 

56 0 

224 

96 

211 


36 5 

134 

1246 

53 9 

57 

3 

K : ; 

53 0 

212 

74 

228 


32 9 

186 

1729 

60 5 

69 

4 

E " * 

62 3 

250 

7 S 

275 

1100 

34 4 

199 

1851 

57 8 

63 

5 

K " ; 

57 S 

231 

7 7 

51 

204 

68 

274 

2549 

85 5 

244 

6 

K i ? 

115 5 

462 

90 

399 

1596 

31 4 

326 

3033 

59 6 

69 

7 

E " * 

74 9 

300 

9 1 

2S6 

1144 

34 9 

197 

1832 

55 9 

61 

9 

K [ " » 

70 5 

2S2 

S 2 

2S4 

1136 

33 1 

217 

2018 

58 7 

65 

10 

K 1 1 

55 S 

223 

69 

219 

S76 

27 4 

226 

2102 

65 7 

S3 

12 

K ’ 1 

47 0 

18S 

5 7 

79 

316 

95 

302 

2S0S 

84 8 

2 14 

13 

K [ ' i 

45 7 

1S3 

53 

41 

164 

48 

333 

3096 

S9 9 

3 17 

14 

K i IT 

70 0 

2S0 

9 1 

241 

964 

31 5 

195 

1S14 

59 2 

67 

15 

K " IT 

55 6 

222 

6 S 

253 

1012 

30 9 

219 

2037 

62 3 

73 

16 

K " "T 

62 5 

250 

/ 0 

226 

904 

27 3 

232 

215S 

65 1 

S3 

17 

2S00 

76 3 

305 


229 

916 

32 7 

170 

15S5 

56 6 

65 

IS 

4790 

S7 9 

352 

74 

371 

14S4 

31 0 

317 

2949 

61 6 

72 

A'v erage 

3320 

646 

25S 

7 7 

228 

910 

27 5 



64 7 

1 04 
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per day This figure includes the two patients, 6 and 18, who maintained 
the phenomenal intakes of 5090 and 4790 calories per day for six and seven 
weeks respectively If these two extraordinary cases are omitted, the 
average of the 14 more ordinary subjects is 3090 + 250 calories per day. 

The distribution of this food intake into the three principal groups shows 
great case variation The protein intake was, however, rather uniform 
Most of the patients were ordered 1 gram protein per kilogram ideal weight 
The average intake was 65 grains which provided 7 7 per cent of the total 
calories The individual intakes varied from 43 to 116 grams while the 
percentage of total calories varied from 5 3 to 10 7 per cent In this con- 
nection it may be mentioned that roughly half of the protein intake was made 
up of animal proteins of high biological value 

The amount of carbohydrate in the diets averaged 228 grams which 
provided 27 5 per cent of the total calories Three patients were placed 
upon low cai bohydratc rations in which 40 to 80 grams per day were given 
Although only 5 to 10 per cent of the total calories weic provided by carbo- 
hydrate, these patients gained weight m a satisfactory manner It may, 
howcici, be noted m table 3, column 13, and table 8, column 8, that the 
respective rates of weight change and the rates of change per 100 extia 
calories for these patients arc among the lower values 

The fat content of high caloi ic diets must of necessity be high , 64 7 
per cent of the calorics were derived from fat although the actual average 
weight of fat was no greater than of carbohydrate One patient leceived 
90 per cent of her intake as fat, two others 85 per cent The majority of 
patients, how c\ er took between 55 to 65 per cent It is of interest that 
the majority of patients ate slightly more carbohydi ate than fat and that 
the two patients with exceptionally high total intakes, ate 50 to 60 giams 
more carbohydrate per day' than fat 

The relatnc amounts of potentially ketogeme and anti-ketogcmc sub- 
Manco in tlu>e fattening diets are of considerable interest Three patients 
were gi\cn fatty -acid-glucose ratios of 2 14. 2 44, 3 17, respcctnclv These 
dutN were adequately handled without obscnablc ketosis This observa- 
tion n m atcord with the experience which has developed during the reduc- 


tion of wbtM patients, namely that normal cells will adapt themselves to 
l 'tndh nnv ratio of ketogeme to anti-ketogcmc substances which may be 
nought to them 1 he nurage ratio for the entire group was 1 04 Tf, 
h -vtwr vc consider the 13 patients whose ratios ranged from 57 to 83, 
it wdl ?.< that the more ordm iry diet 5 : had an a\ erngc ratio of 68 
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Table II 

Acid-Base Balance of 2000, 3000, and 4000 Calorie Diets 


1 

2 

3 

4 

5 

6 

n 

8 

9 

10 


2000 Calories 

3000 Calories 

4000 Calories 

Food 


Excess 

Excess 


Excess 

Excess 


Excess 

Excess 


Gms 

acid 

base 

Gms 

acid 

base 

Gms 

acid 

base 



c c 

c c 


c c 

c c 


c c 

c c 

Oatmeal 


2 35 


120 

2 35 


120 

2 35 


Cream 

100 


60 

200 


1 20 

400 


2 40 

Egg 




50 



50 



Bread 


6 07 


120 

8 10 


140 

9 45 


Butter 

29 



106 



127 



Orange 

125 


7 01 

150 


8 41 




Apricots 



8 16 

150 


10 20 

200 


13 60 

Pears 

125 


4 50 

150 


5 40 




Potato 



13 60 

200 


13 60 

200 


13 60 

Asparagus 



81 

100 


81 

100 


81 

Celery 

50 


3 89 

50 


3 89 

50 


3 89 

Tomato 

50 


2 80 

50 


2 80 

50 


2 80 

Cauliflower 

100 


5 33 

100 


5 33 

100 


5 33 

Carrots 

100 


10 80 

100 


10 80 

100 


10 80 

Peas 

100 


1 30 

100 


1 30 

100 


130 

Sirlom 

90 

11 26 


60 

7 50 


45 

5 63 


Roast \ eal 

90 

12 16 


65 

8 78 


45 

6 08 


Sugar 

20 



40 



60 



Bacon 




30 

1 60 


40 

2 08 


Banana 







150 


8 34 

Cherries 







150 


6 60 

Total 


31 84 

58 80 


28 33 

63 74 


25 59 

69 47 

Balance 



26 96 



35 41 



43 88 


It is noteworthy that m tins series of diets the amount of base is roughly 
twice that of the acid Also the proportion of base increases with the in- 
crease in calories It should, of course, be recognized that this phenomenon 
is dependent upon this particular selection of foods and is not necessarily 
applicable to other menus It appears to be true, nevertheless, that in the 
vast majority of the high calorie diets which we have employed, the amount 
of base far exceeds the amount of acid 

It is of interest to note the bulk of food which was eaten by these 
patients in relation to the body w eight and to the caloric value of the diet 
The significant data for 14 patients are summarized in table 3 

The average total weight of average intake was 3176 grams (7 pounds) 
with a lange from 2082 to 4860 grams Intakes of these magnitudes 
form a Aery significant fraction of the total body weight In fact, two 
patients had daily mass exchanges of 9 3 per cent and 9 5 per cent of 
their body weights respectively although the average for the series was 
6 9 per cent of the body w eights Of the total intake. 61 per cent was 
food and 39 per cent water Considerable -variation m the proportions of 
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Table III 

Relation of Intake to Caloric Value and Weight Gams 


1 

2 


D 

5 

6 

n 

8 

9 

10 

11 

12 

13 


Total intake 

Food intake 

Food solids 

Calories 
per gram 

Wt 

Gam 

Patient 


% 
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To- 

tal 

in- 

take 
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Food 

Gms 


Weight 

Body 
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tal 
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in- 

sol- 
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weight 


in- 
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weight 

in- 

take 

in- 

take 

take 

ids 

day 


Gm 

% 

Gm 

% 

% 

Gm 

% 

% 

Cal 

Cal 

Cal 

Gm 

1 

3345 

70 

1557 

46 

33 

465 

14 

30 

83 

1 79 

5 99 

121 

2 

2082 

93 

1748 

84 


401 

19 

23 

1 11 

1 32 

5 76 

83 

3 

3102 

74 

1678 

54 

40 

466 

15 

28 

92 

1 70 

6 12 

248 

4 

285? 

6 3 

1927 

68 

23 

529 

18 

27 

1 12 

1 66 

6 05 

157 

5 

2994 

5 7 

1303 

43 

2 5 

382 

13 

29 


2 29 

7 80 

114 

6 

4311 

85 

2521 

58 

5 0 

841 

19 

33 

He 

2 02 

6 05 

421 

7 

3141 

6 7 

2283 

73 

4 8 

558 

17 

24 

1 04 

1 43 

5 88 

143 

9 

3722 

76 

2405 

65 

4 9 

563 

15 

23 

92 

1 43 

6 09 

164 

10 

2408 

5 1 

1791 

74 

3 8 

500 

20 

28 

1 33 

1 79 

6 40 

154 

14 

3953 

75 

2140 

54 

4 1 

506 

33 

23 

77 

1 43 

6 05 

257 

is 

3091 

62 

1765 

57 

3 5 

527 

17 

29 

iiTtlj 

1 85 

6 18 

177 

16 

2771 

49 

1728 

62 

30 

521 

19 

30 

1 19 

1 92 

6 36 

178 

17 

2837 

59 

1766 

62 

36 

475 

17 

24 

99 

1 58 

5 89 

131 

18 

4860 

95 

2700 

56 

53 

776 

16 

29 

99 

1 77 

6 17 

186 

‘lie 

3176 

m 

1951 

61 

42 

536 

17 

27 

u 

1 71 




food and water arc to be expected both in indn lduals and in the daily levels 
l or two patients, water formed 64 to 57 per cent of the total daily intake 
In contrast, one patient drank only 16 per cent w'atei Conversely the 
weight of food varied from 43 to 84 per cent of the total intake The 
food intake- ranged fiom 1300 to 2700 grams with an average of 1951 
grams per day These figures represent on the average 4 2 per cent of the 
it-'pccmo bud} weights Since the figuics foi food include the large 
mnntitiio of water in the food substances, the total weights of the food 
s *hd" ht\c bun estimated separately (column 7 ) ft may he noted that 
grams oi solids \uri taken per day with a variation from 382 to 841 
>,rur» 'ii.t food solids correspond to 27 per cent of the total weight of 
i' '* 1 ,»nd to 17 pvr ant of the total weight of intake 

Uk D'*»d" taKn. with a few exceptions, were general mixed \anc- 


*t •> u is imp > p tr*r,t tu note tin* leiations which existed between total weight 
.td iv-g* rt of tin ail'd e A> might be expected, the marked 
> r. b.hiv it, * tr.i water p r odw< c.- a great variation in the relation of total 
i i‘n ot v r d* to r.donr valve Although the average figure is 103 
r, r m the < xtr» p\i •< art 1 a 3 and // calories per gram ff 
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per gi am If, however, only the food solids are considered, there is a fair 
degree of constancy, about the average value 6 20 calories per gram The 
only marked variation occuried m patient 5 who ate a diet containing 85 
per cent of fat which pi oduced 7 80 calories per gram of solids 

An attempt has been made to correlate these data pertaining to food 
weights with the observed changes in body weight Although the average 
daily weight gam (181 grams) corresponds to 5 6 per cent of the total 
weight of intake per day, there is, as would be expected, little individual 
correspondence between these two series of observations, also with respect 
to the total weight of food intake, or conversely the total weight of water 
intake, no clear cut relation to weight gain is apparent Finally the average 
weight gam corresponds to 34 per cent of the weight of the food solids 
but here again an examination of the data fails to reveal a true relation be- 
tween weight of intake and body weight gam It may therefore be stated 
that a permanent gain in body weight bears no relation to the total mass of 
material, either food or water, which is ingested 

If we accept the principle that the truly significant aspect of a fattening 
diet is its calm ic a alue, the relation of the weight changes of these patients 
to their caloric intakes becomes of great interest From table 1 it will be 
seen that the average caloric intake for 16 patients was 3320 calories with 
a range from 2310 to 5090 calories However, in proportion to the sizes 
of the individuals, the variation appears to be much less From table 4, 
column 13, it may be seen that the average calories per kilogram of average 
weight is 73, with a range from 57 to 105 calones per kilogram Attention 
may be called to the fact that the patient having only 2310 total calories 
actually averaged 105 calories per kilogram Ratios of this order of 
magnitude sen e to emphasize the point that the standards of 30 to 40 calories 
per kilogram which are often encountered certainly are inadequate when 
one is dealing with underweight patients Our ratios compare rather with 
those of Coleman and DuBois 2 -who found 50 to 70 calories per kilogram 
necessary to maintain the "weights of typhoid patients If, however, the 
calories per kilogram are calculated on the basis of the ideal weights of the 
patients much lower figures are obtained In this series of patients who 
increased from 26 pei cent underweight to 16 per cent underweight, the 
average intake was 57 calories per kilogram of ideal weight m contrast 
to the 73 calories per kilogram average actual weight 

It may be accepted as a fact that a food intake adequate for weight gain 
exceeds that foi maintenance In order to obtain a measure of how much 
thin people actually eat regardless of their impressions, preliminary obser- 
vations were made on eight patients These patients were instructed to 
eat just as they did at home or just as they wished, although in most cases 
it w as impossible for them to avoid an increase in intake as shown by their 
w eight gams These results are tabulated m table 4 

The a\ erage food intake was only 2060 calories or roughly two-tlurds 
of the corrective diet In proportion to bod\ size, these intakes average 52 
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calories per kilogram actual weight In contrast it may be noted that these 
patients took m 68 to 71 calories per kilogram of average actual weight dur- 
ing the period of treatment These data show that according to certain 
standards, thin people do eat large quantities of food but again it may be 
stressed that the total caloric intake is small in these persons 

The increase m the food capacity of our patients is shown in table 4, 
columns 7 to 11 Columns 8 and 11 record the calories per kilogram of 
actual weight eaten during the first and last weeks It at once appears that 
there is little difference between these figures The apparent discrepancy is 
due to the mciease in final weight rather than to a lessened intake When 
the total calories taken dui mg the first and last weeks are compared it will 
be noted that patients ate 400 more calones or 13 per cent more food than 
during the first week As a matter of fact this maximum intake was 
attained usually m the second or third week, an observation which supports 
our practice of stai ting a patient at once on a full diet or, at most, of making 
one or two steps at short intervals A comparison of the figures for the 
first week with those for the preliminary period shows that the patients who 
ate 2060 calories for maintenance averaged 2730 calories during the first 
week and reached 3160 calones in the last week of dieting These increases 
are 32 and 53 per cent respectively No significant difference in reaction 
could be noted in the patients having acute undernutrition as contrasted 
with chiomc undernutrition 

The changes in weight which have been pioduced by the above diets 
are recorded in table 5 


Table V 


Weight Increase 
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The 18 patients forming the entire series gained 106 2 kilograms, an 
average of 5 9 kilograms per person The largest individual gam was 17 7 
kilograms in six weeks, the smallest 1 7 kilograms in three weeks The 
average increase m weight per day was 169 grams, with a range from 83 to 
421 grams per day 

It is further of interest to note the relation of the weight increments to 
the body status which had existed previously The patients increased their 
body mass on the average by 13 per cent vaiying from 4 per cent m two 
weeks to 43 per cent in six weeks On the whole they changed stature at 
the rate of 2 8 per cent per week 

The six patients who were more than 30 per cent underweight appear to 
have gamed 35 per cent moie rapidly than the 10 who were less than 30 
per cent underweight, 211 grams pci day as contrasted with 156 grams per 
day (table 6) 

Table VI 

Weight Gam in Relation to Degree of Undernutrition 
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increase in food intake, it becomes important to attempt a statement of this 
relationship Moie strictly speaking, the relationship exists between the 
late of weight gam and the excess of food intake A discussion of tins 
energy balance requires a knowledge not only of the intake but of the out- 
put of energy The total daily energy output could not be determined 
We have used, however, three methods of approximating this information 
The preliminary diets may be regarded as representative of the maintenance 
intake and the excess calories estimated by difference between intake on the 
high caloric and on the maintenance diets minus the extra specific dynamic 
action of the dietary increase This calculation for seven patients on whom 
preliminary diet data are available appears m table 7 

Table VII 


Extra Calories Estimated from Preliminary Diet 
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It may be noted that these patients ingested 3030 calories per day in con- 
trast to 2090 calories during the preliminary period If we neglect the slight 
weight increase during the earlier period, 940 extra calories were eaten The 
specific dynamic action of this extra food reduces the net extra calories to 
850 If the respectne daily weight gams are divided by the net extra 
calories it is found that these patients gained 19 grams per 100 extra calories 
eaten 

A second approximation of the total energy output is obtained by the 
arbitrary assumption that the extra basal heat production is 20 per cent of 
the basal level The total heat output is, therefore Basal + 20 per cent 
+ specific dynamic action ( 10 per cent of the food intake) The details 
of this method are not given but the average for 16 patients is 13 grams 
per hundred extra calories 

The thud method resembles the second except for the arbitrary assump- 
tion of 500 calories as the extra basal heat output The energy output is, 
therefore Basal + 500 calories -f- specific dynamic action (10 per cent of 
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intake) The application of this calculation to the data of 16 patients 
appears m table 8 

The gross intake of the 16 patients averaged 3320 The average figure 
obtained by adding the observed 24 hour basal metabolism, 10 per cent of the 
gross food intake for specific dynamic action, and 500 extra basal calories is 


Table VIII 

Extra Calories Estimated from Basal Metabolism 
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tamed The mechanism by which these results are obtained is suggested 
by oui observation of a fair degree of uniformity of the figures for weight 
change per 100 extra calories whidi is often m marked contrast to an 
apparently slow or rapid alteration m weight 

Further emphasis regarding the fundamental significance of these data 
is obtained by comparing the observed figures for grams weight gam per 
100 extra calories with what is theoretically probable In the estimation 
of the weight increase which might be expected from each extra 100 calo- 
ries, it is necessary to keep m mind the nature of the tissues deposited 
Mitchell and Carman 4 have shown the great variations in the several tissues 
which occur m animals on very similar diets Also the great variation in 
water content of tissues is well known However, admitting the inherent 
inaccuracies of the calculation, an approximation has been made on the 
assumption that the tissues deposited were protein and fat containing 75 
per cent and 15 per cent water respectively 

Ten of the 16 patients had an average positive nitrogen balance of 2 3 
grams 7 It is, therefore, assumed that 2 0 grams nitrogen were stored by 
the aveiage patient If we refei to the three calculations above, the 2 
grams of nitrogen were stored simultaneously with 900, 1200 or 1400 
calories respectively In each instance 2 grams of nitrogen correspond to 
50 calories and to 50 grams of protein tissue The fatty tissue estimates 
which correspond to the above total calories would be 107, 145, and 170 
grams respectively Per 100 extra caloi les, therefore, the theoretical weight 
gam m each instance would be 17 4, 16 3, 15 7 grams respectively with the 
average of 16 grams per 100 extra calories In view of the several assump- 
tions which have been made, too much stress should not be laid upon the 
coincidence of this close approximation of the observed and the theoretical 
weight gams It is felt, however, that an agreement of this order provides 
considerable evidence m favor of the thesis that weight gam is regulated by 
the maintenance of an energy intake in excess of energy output and the 
rate of gam is determined by the magnitude of this excess intake 

Conclusions 

1 An analysis of the diets taken by 16 patients who were being treated 
for undemutrition showed an average caloric intake of 3320 calories per 
day 

2 7 7 per cent of the calories were supplied by protein, 27 5 per cent 
by carbohydrate and 64 7 per cent by fat 

3 The majority of the diets had ketogemc and anti-ketogemc ratios of 
57 to 83, although the upper limit which was used was 3 17 

4 The estimation of the acid-base balance of the diets suggests that the 
average menus supplied a marked preponderance of basic radicles 

5 The total weight of intake averaged 3180 grams per day of whidi 61 
per cent was food and 17 per cent food solids No relation vas observed 
between the weights of several intakes and the rate of weight gam 
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THE RHEUMATIC LUNG * 

B} C P Howard, B A , M D , F R C P (Canada), Monti eal, Canada 

The appreciation that the rheumatic virus may m certain cases attack 
both lung and pleura dates bade almost two hundred years Thus Boer- 
haave, 1 m 1737, stated that rheumatism invades “ sometimes the brain, 
lungs and bowels ” Storck 2 m 1762 also recognized the pleurisy of rheuma- 
tism Maximillian Stoll 3 in 1788 was, however, the first to speak of 
“ rheumatic pleurisy ” and “ rheumatic peripneumonia,” but like Boerhaave 
gave no pathological description of these lesions Chomel 4 in 1813 spoke 
with great caution of the inflammation of the pleura or lung which follows 
rheumatism Latham 3 in 1845 and Fuller 6 m 1854 fearlessly championed 
the conception of a rheumatic pneumonia Latham reported an incidence, 
of pulmonaiy affections in 136 cases of rheumatic fever, of 17 0 per cent 
Fuller’s series of 241 cases of acute rheumatism levealed pulmonary lesions 
in 41 cases or 17 per cent, these like Latham’s figures were clinical observa- 
tions However, Fuller also reported 16 postmortems in whidi a pneumonia 
was found only twice, pleurisy five times, and bronchitis once This dis- 
crepancy between clinical and postmortem incidence, I fear, still holds true to- 
day In an excellent article by my father, the late R P Howard 7 m Pep- 
per’s System of Medicine in 1S85, a good deal of space is devoted to the 
incidence of rheumatic pleurisy and pneumonia According to this article, 
pulmonary and pleural manifestations occurred, 

in rheumatic endocarditis in only 10 5 per cent 
in rheumatic pericarditis in 58 per cent 
in rheumatic endopericarditis in 71 per cent, 

figures which are suggestive m themselves 

Cheadle 0 in 1889 also speaks of a pleurisy in rheumatic fever which may 
occur in two distinct ways First it appears frequently toward the end of 
rheumatic heart disease, partly as a result of mechanical congestion of the 
pleuia caused by the valvular defect or by pericarditis or by extension from 
the latter Secondly as an initial phenomenon, preceding, accompanying, or 
immediately following the arthritis Cheadle even suggests that it mav oc- 
cur quite independently of all other rheumatic infections He reports two 
cases of pleui opneumonia in children but without postmortem confirmation 
Steven Mackenzie,® in a later contribution, found that among 3433 cases 
of rheumatic fever, pleurisy or pneumonia occurred m 9 94 per cent In 
Germany, according to Pribram 11 in 1899 among 627 cases of rheumatic 
fever, there w ere four w ith a pneumonia , three of these w ere associated \\ ith 
endopericarditis and one with endocarditis alone, three had a pleurisy m 
addition Only one case was studied post mortem and in it there was a 

* Read before The American College of Pin sicians Montreal T ebruarv S 1933 
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bilateral lobular pneumonia In other words, Pribram found an incidence 
in this German series of 0 64 per cent as compared with an average inci- 
dence, according to the British reports, of 1 52 per cent 

In 1903 Thomas McCrae 12 reported from the Johns Hopkins Hospital, 
four pulmonary complications among 270 rheumatic fever patients, an inci- 
dence of 1 5 per cent, three of these were pleurisy and one a pneumonia 

Rheumatic Pleurisy 

According to Homer Swift, 18 m his article in Nelson’s Loose-Leaf Medi- 
cine, 1920, the incidence of pleurisy is variously reported as from 2 to 20 per 
cent W S Thayer 14 found m a series of 25 postmortems on acute rheu- 
matic heart disease, a seio-fibrmous pleurisy in 10 cases (40 per cent) 
and a chronic adhesive pleurisy once In a study by the writer and Dr E 
S Mills, 15 of 241 cases of rheumatic fever or its sequellae occurring m a 
three year period (1925-1927 inclusive), there were seven cases of pleurisy 
among the 96 cases m the acute arthritic stage (an incidence of 7 3 per cent) 
and 20 cases m association with 130 cases of endocarditis, pericarditis, 
chorea or other rheumatic manifestations (an incidence of 13 3 per cent) 
The seven cases in the acute arthritic stage were sero-fibrmous and of these, 
three were bilateral, two right-sided, and two left-sided Among the 20 
cases m the other group, five were acute sero-fibrmous and 15 were chronic 
adhesive or obliterative pleuritis In short, in 226 individual patients there 
was a pleui lsy of some type m 27, an incidence of 1 1 9 per cent There was 
an acute fibrinous pleurisy in four, sero-fibrmous m 12 and a chronic fibrous 
oi obliterative pleurisy in eleven It was right-sided in seven, left-sided in 
10 and bilateral m 10 cases 

It is generally agreed that pleurisy is, next to caiditis, the most common 
complication of rheumatic fever Our conception of lheumatic pleurisy is 
that of a specific inflammatory lesion, similar to that of a rheumatic peri- 
carditis or arthi ltis Although this view has long been accepted, no definite 
description oi chai actci istic pathological pictui e appeared in the earliei writ- 
ings It is true that in 1882 Longstrcth, 10 of the Pennsylvania Hospital, 
emphasized the marked fibrinous character of the exudate and that Bezancon 
and Weil 17 m 1926 recorded the predominance of endothelial cells in the 
exudate It was not, however, until 1928 that Paul 18 first described the 
specific nature of the pleurisy On close inspection there is a thin film of 
fibrin on the surface of the pleura m the earliest stage, which may be re- 
placed later In a thick fibrinous exudate on both parietal and visceral pleurae 
Subsequently organization of the fibrinous adhesions occurs Paul never 
found, howexcr, the thickened hyahnized pleura seen so frequently m the 
late stages of tuberculosis 

Histologicalh the lesion resembles that seen m rheumatic pericarditis 
’* It is characterized primarily by changes in the pleural endothelium causing 
metaplasia and e\ entual death and desquamation of the endothelial cells 
T his accompanied In a characteristic t\pc of see ere. chronic, non-suppura- 
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tive inflammatory reaction throughout the subpleural layers ” Paul makes 
no mention of any structure remotely resembling the Aschoff body This 
specific form of pleuritis is undoubtedly a common manifestation of the 
serous membrane involvement of the active stages of the disease and it is 
much more frequent than the pulmonary lesion proper We agree with 
Gouley and Eiman 80 that it was often responsible for the diagnosis of so- 
called rheumatic pneumonia by the earlier students of the disease, as Latham 
and Fuller, who interpreted the physical signs of compression of the lung 
parenchyma by the pleural exudate as pneumonia and consequently reported 
an unusually high incidence of the latter A pleurisy is found m the ma- 
jority of cases that come to autopsy m either the acute or the subacute stage 
of rheumatic fever It may be most extensive when complicating a wide- 
spread mediastmitis and pericarditis and is then usually associated with an 
effusion However, it may exist in small isolated patches of fibrinous 
exudate seen more commonly over the lower lobes but at times also over the 
upper ones Such small patches, of course, are not recognizable by any 
method of physical examination 

Roily’s 10 series of 3620 cases of acute rheumatic fever yielded 88 cases 
of pleurisy, or an incidence of 2 5 per cent, and in half of these the peri- 
cardium was also involved While for many years the opinion had been 
expressed that the pericardium was first infected and the pleura only by 
direct extension, Paul concluded, m accord with the more recent conception 
of the widespread distribution of the rheumatic vascular lesions throughout 
the body, involving the peripheral arteries and arterioles, that the pleural le- 
sions are part of the generalized process and not the result of a direct exten- 
sion from the pericardium Our pathologist, Dr L J Rhea, has demon- 
strated m the pleura of one of our cases, Aschoff -like bodies 

Vascular Lesions 

Since the description of Coombs, 20 Klotz, 21 and Pappenheimer and von 
Glahn 22 of the histological changes in the aorta in rheumatic fever, the pe- 
ripheral blood vessels, including those of the lung kidney, pancreas, colon, 
etc , have been also carefully studied In a subsequent paper, a on Glahn 
and Pappenheimer 23 reported that in the lungs of two of their cases practi- 
cally every small branch of the pulmonary arteries was involved Paul 24 
found in one case typical Aschoff bodies in the adventitial layers of the pul- 
monary arteries as well as in those of the aorta The gross and histological 
changes are not so striking in the pulmonary arteries of moderate size In 
the small arterioles of the lungs, Paul found m from 20 to 40 per cent of the 
active rheumatic subjects a periarteritis m which all the coats were invoked, 
though the mtima and the adventitia w ere most affected It is a striking 
fact, as pointed out by Paul, that m the vessels as m the pleura it is the 
endothelium which seems to be primarily imolved and that this endothelial 
lesion is associated w ith a characteristic type of subendotliehal perivascular 
and even interstitial reaction Paul believes that there is a relationship bc- 

13 
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tween this type of lesion and the well known Aschoff body of the myo- 
cardium 

Rheumatic Pneumonia 

No one will deny that a lobar pneumonia due to various types of pneumo- 
cocci may occur during the course of rheumatic fever, but the question arises, 
is there a specific rheumatic pneumonia ? Besnier (quoted by Garrod 25 ) 
regarded the lesion m the lung as “ splenization,” and not a true exudative 
process but rather an intense hyperemia and edema with collapse and atelec- 
tasis Coombs also considered atelectasis and passive congestion as re- 
sponsible for the production of the pulmonary signs, but does admit of the 
possibility of a consolidation appearing in the right upper lobe, an area rela- 
tively immune to the influence of cardiac failure Garrod has denied the 
existence of a specific pneumonia. Thayer found m 50 per cent of 25 fatal 
cases of rheumatic fever a terminal pneumonia or bronchopneumonia 

Rabmowitz 28 believed that a specific pneumopathy does occur and is 
clinically distinguishable from lobar as well as bronchopneumonia but that 
the ultimate proof of the existence of Aschoff bodies m the lung had not yet 
been produced Paul found m the lungs of more than 50 per cent of 30 
cases, “ evidences of a focal hemorrhagic lesion, rather widespread, involv- 
ing individual lobules or group of lobules, which might be interpreted as an 
early or hemorrhagic stage of a broncho- or lobular pneumonia ” He, how- 
ever, did not feel that sufficient evidence had been obtained to prove that 
this focal hemorrhagic lesion was a specific manifestation of rheumatic 
fever, although it seemed a fairly characteristic finding 

Naish 27 studied the consolidation in the lungs of six cases of rheumatic 
fever which had died at the height of the disease He was struck m the 
first place with the extent of the pulmonary consolidation in four of the six 
cases, as nearly all of the five lobes were involved Secondly, he emphasized 
the peculiar india-rubber like consistency of the affected lung it was very 
tough and non-friable on section The color too was striking, as the cut 
surface was of a purplish red shade, quite homogeneous, and showing none 
of the granite or marbled appearance of other pneumonias Microscop- 
ically the most striking feature was the enormous endothelial proliferation, 
the cells apparently originating from the walls of the alveolar capillaries 
Mullinuclear cells were fairly frequent These cells were mixed with a 
lew fibroblasts and polymorphonuclear leukocytes The reactive process 
appeared to be identical with that described by Aschoff and Tawara and 
Coombs as pathognomonic of rheumatic infection elsewhere in the body 

Coburn 25 found, among 3000 rheumatic subjects at the Presbyterian 
Hospital, New York, 30 patients in whom there suddenly developed pul- 
monary solidification accompanying active rheumatic disease without evi- 
dence of congestive heart failure 

The rapid disappearance and the nugratory T nature of these areas of 
consolidation were characteristic He does not, however, describe any*- 
tlmig characteristic in the postmortem appearance of the lungs other than 
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to mention as present, congestion, edema and a hyalmized membrane lying 
against the alveolar walls and some polymorphonuclear infiltration He 
confesses that “ the histological lesions regarded as specific in rheumatic 
disease have not been defined in the lung ” 

Eiman and Gouley/ 0 as well as Naish, have described lesions in the lung 
that were eventually considered characteristic of the rheumatic virus, as 
seen elsewhere in the body In an elaborate study in 1932 of nine fatal 
cases of acute rheumatic fever, Gouley and Eiman attempt to describe this 
specific pneumopathy The inflammatory pulmonary reaction consisted of 
an interstitial exudate of large endothelial cells, identical in morphology with 
those found in the rheumatic heart lesions and geneially considered pa- 
thognomonic of rheumatic fever Hemorrhage and fibrinous exudate were 
prominent features Both lungs were moderately enlarged and bulky and 
did not collapse the lower lobes were solid and deep blue on section the 
tissue was dark red in color and presented a cut surface of unusually smooth 
appearance and also a fairly dry one, giving a liver-like appearance resem- 
bling somewhat atelectasis The histologic study revealed an acute inter- 
stitial inflammatory process, characterized by hyperemia, edema, and peri- 
vascular infiltration of large endothelioid cells, as well as multinuclear giant 
cells, plasma cells, lymphocytes and but relatively few polymorphonuclear 
leukocytes 

According to these writers, “ The acute pulmonary lesion of rheumatic 
fever, rheumatic pneumonia, or pneumonitis, is an acute interstitial inflam- 
mation, having as its basis the vascular damage and perivascular infiltration 
that are common to all rheumatic lesions ” “ The rheumatic lesion’s color, 

varying from dark blue to a rusty brown, and the delicate white tracing 
under the pleura, due to interstitial exudate, and its appearance on section 
are distinct features ” “ The dark red, firm, finely granular, slightly moist 

cut surface, doubtless led to its description as a splemzation ” Naish points 
out its resemblance to solid india-rubber ” “ It is not atelectasis ” “ Basal 

collapse, sometimes to an unusual degree and often accompanied by gelati- 
nous edematous pleural adhesions, is seen frequently m subacute aspects of 
the disease ” This consolidation could possibly be termed “ perivascular 
pneumonia ” 

Histological examination gives definite proof of the identity of the le- 
sion The areas of acute involvement containing small perivascular groups 
of brolcen-up polymorphonuclears and slender irregular epithelioid cells 
might conceivably be the first of a number of phases of inflammatory re- 
action and be followed later by a non-prohferative process, the Aschoff 
“ nodule ” It is this interstitial perivascular infiltration of large cells, often 
multmucleated, that is a significant part of the histologic picture in rheumatic 
pneumonitis 

A third phase of the reaction is suggested by the presence of fairly large 
cells with solid irregular nuclei replacing the large Aschoff cells and giving 
the impression that such a lesion is a subacute one, a ergmg on earl) sclerosis 
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Another important feature is the vascular destruction that he myo- 
seen m rheumatism, the endothelial hyperplasia, the rupture of ca A 
with hemorrhage and the liberation of fibrin Eight of the nine cal 
Gouley and Eiman exhibited a pericarditis and all nine had some ai 0 _ 
manifestations of cardiac rheumatism 1 

In the Montreal General Hospital during an eight year period a pneuA 
moma was recognized clinically nine times in 489 rheumatic subjects , how- 
ever, only two of these nine cases came to autopsy but m both the histological 
study was characteristic of a specific pneumonitis 

A clinical picture of lobar pneumonia may appear about the same time 
as the acute cardiac manifestations of rheumatic fever However, it does 
not follow the presence of an upper respiratory infection as is usually the 
case in bronchopneumonia, nor does it present the striking features of the 
classical picture of lobar pneumonia, namely chill, high fever, rusty sputum, 
severe pleural pam, and tachypnea Its symptoms are much less spectacular 
there is no chill cough may not be troublesome the sputum is scanty and 
tenacious and only occasionally is it blood stieaked bacteriologically the 
sputum does not contain virulent pneumococci as for the fever, it runs an 
irregular course, varying from 102 to 105 degrees and there is but a slight 
elevation of the respiratory rate 

The physical signs are much more striking than the symptoms There 
may be dullness to percussion and bionclual breath sounds over the lower, 
or even over the upper lobes But the striking feature is the transient char- 
acter of the physical signs which may be present for only two to four days, 
though in some cases they may be prolonged to a week or more The signs 
may recur m the same area in a few weeks 

The signs of consolidation may be replaced by flatness and absence of 
breath sounds due to a massive pulmonary collapse or to a pleural effusion, 
which may persist for weeks There may be no rales present during the 
stage of consolidation or if present they are not as numerous or as intense 
as in the frank lobar pneumonia In the later stage, large, coarse pleuritic 
rales may be heard due to the associated fibrinous pleurisy 
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TREATMENT OF POLYCYTHEMIA 


THE RETICULOCYTE RESPONSE TO VENESECTION, 
PHENYLHYDRAZIN AND RADIATION * 


By Ernest H Falconer, M D , F A C P , San Francisco, California 


Venesection was formerly frequently employed as a therapeutic meas- 
ure in the treatment of polycythemia, but its results have not been system- 
atically studied It has usually been considered as a measure of expediency 
rather than one of real value m the treatment of this condition One of the 
present common objections to its use is based on the premise that repeated 
bleeding stimulates the bone marrow excessively, tending to premature 
exhaustion 

It was to test the validity of this premise, as applied to polycythemia 
vera, that this study was undertaken The administration of phenylhydrazm 
hydrochloride by mouth, or radiation over spleen and long bones, has gradu- 
ally replaced venesection as a method of reducing the red cells and hemo- 
globin in polycythemia vera For this reason, the effects of these three 
methods of treatment on the bone marrow have been studied to yield a basis 
for comparisons In addition, these same observations were extended to 
other types of polycythemia, giving a further basis for comparison 

The bone marrow reactions to phenylhydrazm m the treatment of poly- 
cythemia, have been studied and recorded by several observers and data are 
available in the literature 2 ’ 3 * *» 6 No references were found recording the 
effects of venesection on the bone marrow in polycythemic states, nor were 
any observations found on the reticulocyte response to roentgen-ray treat- 
ment of polycythemia 

Terminology 


Polycythemia vera is used to designate the syndrome known as Vaquez- 
Osler disease, or erythremia Tins syndrome is an absolute polycythemia 
■with a palpable spleen and no definite lesions of the heart or lungs There 
is no demonstrable cause for the high hemoglobin and red cell level Poly- 
cj thenua or erythrocytosis refers to an increased red cell and hemoglobin 
le\cl secondary to pulmonary or cardiac disease, or some other definite lesion 
accounting for the abnormal red cell formation 

Polycythemia hypertonica refers to the syndrome described by Geisbock 0 
It occurs m individuals v ith hypertension and arteriosclerosis, who show an 
entlirocjtosis with or without an enlarged spleen The condition may dis- 
appear or it maj be quite similar in its course to polycythemia vera It is 
probable that some of these cases are really polycythemia vera Where the 

\ *T C:U 1 before the American College of Phjsicians, Montreal, February 7, 1933 
V rc l' 1) Department of Medicine Unuersitj of California Medical School, San Fran- 
ti^-o Ih's research was made possible In a grant from the Christine Breon Fund Income 
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term radiation is used it refers to roentgen-ray as no radium or other type 
of radiant energy was used 


Method and Technic 


The method of procedure m these studies was to use as an index of bone 
marrow function the reticulocyte count This method is our nearest ap- 
proach to a direct measure of marrow activity It is well known in connec- 
tion with the work of Minot and Murphy, 7 in treating pernicious anemia by 
whole liver and liver fractions The normal reticulocyte per cent is usually 
given as between 0 4 and 1 5 

The fluctuations in the percentage of reticulocytes in the peripheral blood 
have been tabulated with the hemoglobin and formed elements of the blood, 
as the different methods of treatment were carried out It should be stressed 
that the main objective of these studies is to observe and record the reticulo- 
cyte per cent, as an index of bone marrow reaction to the different forms of 
treatment employed 

The blood counts were made, more than one hour after meals, with 
pipettes certified by the U S Bureau of Standards Neubauer counting- 
chambers were used Hemoglobin estimations were made on the Sahli 
instrument calibrated so that 13 7 gm equal 100 per cent hemoglobin 
Blood smears were stained by the Jenner-Giemsa method and reticulated 
counts were made on cover slips prepared with a film of cresyl blue counter- 
stamed by Jenner-Giemsa stains, according to the method of Cunningham 8 
All of the reticulated cell counts were checked by the author and the percent- 
age was estimated by counting the number of reticulated cells per one thou- 
sand erythrocytes 

The majority of the venesections were performed by inserting a large 
caliber needle m the median basilic vein and allowing the blood to flow into 
an open vessel The most satisfactory method was the use of a Vincent 
transfusion tube attached to the needle, negative pressure being induced by 
a rubber bulb fixed to the top of the tube If everything is in readiness the 
actual bleeding requires about 15 minutes 

The roentgen-ray exposures were as follows * 

s Case Number 1 


Dales 

Nov 17, 1932 to 
Nov 21, 1932 

Dec 7, 1932 to 
Jan 5, 1933 


T reatments 

Four exposures to spleen, anterior and posterior, alternating Pa- 
tient receded 400 r measured m air (assumed to be SO per cent 

SED) f 

Tv eh e treatments o\er long bones, tibiae, fibulae, radii, ulnae, hu- 
meri, femora Dose 160 to 200 r measured m air 
Set-up 200 KV constant potential Skin iaiget distance 60 cut 
filtered through 5 mm copper plus 1 mm aluminum 


* Roentgent-ra\ treatments were gi\en under the direction of Dr Robert S Stone m 
charge of the Department of Roentgenology, Uni\crsit\ of California Hospital 
t Skin Erj tliema Dose 
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Dates 

Oct 6, 1932 to 
Oct 21, 1932 

Oct 25, 1932 to 
Nov 15, 1932 
Dec 6, 1932 to 
Dec 13, 1932 


Dates 

Sept 26, 1932 to 
Sept 27, 1932 
Nov 4, 1932 to 
Nov 9, 1932 

Dec 5, 1932 to 
Dec 8, 1932 


Case Number 2 

Treatments 

Seven exposures to spleen anterior and posterior, alternating Pa- 
tient received 200 r measured m air (assumed to be 25 per cent 
SED ) t 

Four treatments over chest anterior and posterior, alternating — dose 
200 r 

Four treatments over long bones, tibiae, fibulae, radii, ulnae, hu- 
meri, femora Dose 108 r measured m air (assumed to be 15 per 
cent S E D ) + 

Set-up 200 K V constant potential Skm taigct distance 50 cm 
filter 5 mm copper plus 1 mm aluminum 

Case Number 3 

Tieatments 

Two exposures to spleen anterior and posterior Patient received 
400 r measured in air (assumed to be 50 per cent SED) 

Four treatments over spleen anterior and posterior, alternating 
Patient received 400 r measured in air (assumed to be 50 per cent 
SED ) 

Four treatments over long bones, tibiae, fibulae, radii, ulnae, hu- 
meri, femora Patient received 160 r (20 per cent SED) 

Set-up 200 K V constant potential Skin target distance 60 cm 
filter 5 mm copper plus 1 mm aluminum 

Material 


In order to secure an idea of the normal daily variation in the reticulo- 
cyte count, a graph of daily estimations was secured from counts on the 
author, a normal individual from the hematological standpoint 


Normal Daily Variation of the Reticulocyte Count in Author 
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Four patients with polycythemia were studied 

Case I 

A female patient, aet 54, married, no children, who first came under observation 
at aet 38 years Her clinical and laboratory findings were reported m detail by Hur- 
witz and Falconer 0 in 1918 

The diagnbsis of polycythemia vera was made on the following findings marked 
acro-cyanosis, palpable liver, and enlarged palpable spleen , absence of pulmonary and 
cardiac symptoms and abnormal physical findings , a long remission of over ten years, 
following benzol by mouth and roentgen-ray over the spleen 

Laboratory data October 11, 1916 hemoglobin 128 (Fleischl) , red blood cells 

10.064.000, white blood cells 9800, neutroplules 69, eosinophiles 0, lymphocytes 21, 
monocytes 8, myelocytes 2 Viscosity (Hess Viscosometer) 7 7 (normal 45)’ 
Prothrombin determination normal Electrocardiogram heart within normal limits 
Blood non-protein-nitrogen 43 9 mg , urea nitrogen 14 mg Urine amber, acid, 
specific gravity 1 020 , albumin 0 , sugar 0 , casts 0 , cells — few epithelial 

This patient, according to her history, is now in the nineteenth year of her dis- 
ease She has responded well to the following treatments 

Venesection (1915), benzol and radiation (1916) 8 , phenylhydrazm (1929-1930) , 
roentgen-ray over the spleen (1928), venesection (1931), roentgen-ray o\er spleen 
and long bones (1932) , phenylhydrazm (1932) 

The disease for the past eighteen months has been pursuing the course of a mild 
polycythemia with few symptoms As we have data extending over several years, a 
good base line has been established For these reasons she was selected as a suitable 
patient to compare the effects of venesection, phenylhydrazm and radiation on the bone 
marrow, as evidenced by the reticulocyte response 

She was treated first by venesection until the red cell count fell to 4 64 million, 
hemoglobin 75 per cent Treatment was now stopped and the red cell count was al- 
lowed to return to the pre-venesection level Next she was given acetyl phenyl- 
hy drazin 0 1 gm daily for 14 days, the red cells again being allowed gradually to re- 
turn to pre-treatment level The same procedure was followed out with radiation by 
roentgen-ray 

Case II 

A Polish Jew, aet 45, divorced First seen August 25, 1932, complaining of 
dyspnea, abdominal pains and headache He gave a history of having polycythemia 
for the past nine years For about five years he was under the care of a physician m 
New York City According to his statement, he took 100 mg phenylhydrazm daily 
for 10 days of each month, for about two years Also he had two courses, of 48 
treatments each, of radiation over the long bones He has epistaxis two or three 
times yearly which affords considerable relief Bleeding has always grven prompt 
relief He has taken treatments wherever he happened to be, as he has moved about 
considerably 

Examination showed face, neck and extremities cyanotic Moderate degree of 
pulmonary emphysema, cardiac hypertrophy and dilatation Blood pressure 130 
systolic and 80 diastolic Liver enlarged and tender, spleen enlarged 6 cm below r 
the costal border in the mid-clavicular line, not tender 

Laboratory Hemoglobin 115, red blood cells 10,450 000, white blood cells 

25.000, red blood cells show poikilocytosis and amsocytosis Manv large o\ al forms 
Manv rod-shaped cells Urine showed heavy trace of albumin 6-S pus cells 1-3 red 
blood cells per high dry field, 4-5 h\ aline and granular casts per low power field 
Basal metabolic rate 7 per cent plus Ox\gen capacity of blood 1646 \olume per 
cent Blood sugar 102 mg per 100 c c 

r 
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There is a possibility of the erythrocytosis, in this patient, being connected with a 
pituitary tumor (presumably a basophilic adenoma) The following findings suggest 
this diagnosis 

Roentgenogram findings suggestive of a pituitary tumor, a question of temporal 
narrowing of the fields of vision, exophthalmos, adiposity of face, neck and trunk, loss 
of libido, loss of hair, dusky congested skm, pigmentation of skin, polyphagia, poly- 
dipsia, polyuria 

Case III 

Female, aet 68 Admitted to University of California Hospital, March 19, 1928 
Past History Malaria aet 20 Aet 43 took five drops of Fowler’s solution for one 
year for “eczema” Menopause aet 45, uneventful Appendectomy and cholecys- 
tectomy aet. 67 (1927), good recovery, much dental work, bleeding gums past four or 
five years 

Complaints* Weakness and swelling of lower extremities since 1923 (five years), 
burning of hands and feet, dizziness, failing \ision, memory “bad” Thickness of 
tongue and difficult speech for two weeks before being seen March 19, 1928 Ex- 
amination cyanosis of face, hands and feet, peripheral arteries sclerotic, radial 
arteries beaded, blood pressure 210 systolic and 100 diastolic, heart slightly enlarged 
to the left , heart sounds good quality, no murmurs heard , second aortic sound greater 
than second pulmonic , chest shows moderate pulmonary emphysema , abdomen liver 
enlarged, about six centimeters below the costal border in the right mid-clavicular line, 
spleen palpable, edge sharp and tender 

Laboratory Blood* hemoglobin 85, red blood cells 8,200,000, white blood cells 
10,150, neutroplnles 64, lymphocytes 35, monocytes 1, urine, specific gravity 1 015, 
acid , albumin moderate trace , sugar 0 , sediment, few pus cells, occasional granular 
and hyaline cast Phenolsulphonephthalem 30 per cent first hour, 12 per cent second 
hour, total 42 per cent Ewald test meal, no free HC1, low total acid, no blood 
Electrocardiogram rate 88, regular rhythm , somatic tremor in Lead I ; within normal 
limits Wassermann negative, blood chemistry, urea nitrogen 15 6 mg , non-protein- 
mtrogen 46 1 mg Stool negative for parasites, ova and blood 

Patient had two courses of phenylhydrazm hydrochloride The first totaled four 
grams m 16 days Red cells dropped to 3,030,000 with 50 per cent hemoglobin , white 
blood cells 20,900 with 82 per cent neutrophiles She began to complain of numbness 
and loss of motor power m the left arm and hand and a left facial weakness was noted 
Phcnylhj drazm was discontinued The second course was given m another city after 
she left the hospital This course was accompanied by loss of memory, so the drug 
was discontinued 

Diagnosis Polycythemia hypertomca (Geisbock's syndrome) 

Results 

It will be noted that each table has a graphic chart accompanying it, beat- 
ing the same number The graphic chart show s the general results of the 
experiment, the table giving the details 

Core A T o 1, Chcnt No 1 and Tabic No 1 show* the results of 10 venesec- 
tions gnen to this patient These procedures w r ere distributed o\er a con- 
tinuous period from June 18, 1931 to November 4, 1931 There was an 
aicragc, roughly, of tw o i cncsections per month for five months (169 days) 
The first three \cncscctions were performed every fourth day, three full days 
elapsing between The highest reticulocyte rise of this first experimental 
period was 2 2 per cent, occurring four days after the third venesections 
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Table I 
Case 1 


1931 


Hgb 
per cent 

RBC 
millions 
per 
cu mm 

Retie 
per cent 

WBC 

thou- 

sands 

per 

cu mm 

PME 
PMN per 
per cent cent 

PMB 

per 

cent 

Lymph Monoc 
per cent per cent 

June 

11 

129 

9 84 

02 

112 

78 



17 

4 


IS 




Venesection — 300 cc 





19 


922 

03 

60 

57 



38 

s 


20 


865 

06 

42 

75 

1 


17 

7 


22 


843 

09 

61 

69 


1 

27 

3 


23 




Venesection — 200 cc 





24 


908 

10 

116 

75 



21 

4 


25 


917 

09 

7 4 

67 

3 


26 

4 


26 


822 

12 

67 

60 

1 


35 

4 


26 




Venesection — 600 c c 





27 


799 

18 

86 

65 

1 


25 

9 


29 

114 

S 27 

15 

90 

74 

1 


21 

4 


30 


7 28 

22 

94 

74 


1 

22 

3 

July 

1 


769 

08 

89 

60 



37 

3 


2 


7 80 

06 

10 9 

61 

1 


36 

2 


3 


760 

02 

94 

70 



26 

4 


6 

116 

7 54 

06 

86 

78 

1 


17 

4 


7 


724 

16 

100 

74 



21 

5 


8 


6 94 

15 

11 1 

64 


1 

33 

2 


8 




Venesection — 600 cc 





9 


7 54 

16 

122 

74 



24 

2 


10 


735 

01 

13 2 

72 


1 

25 

2 


11 


7 31 

08 

15 5 

64 

1 


31 

4 


13 

106 

6 74 

05 

10 5 

72 

1 


22 

5 


14 


6 90 

08 

13 4 

50 

2 


43 

s 


15 


6 40 

08 

128 







16 


6 24 

07 

116 

61 



34 

s 


17 


8 05 

07 

110 

61 

1 


32 

6 


18 

106 

7 54 

10 

128 

73 



23 

4 


20 


6 84 

03 

110 

66 



30 

4 


21 


712 

02 

102 

76 

1 


17 

6 


22 


7 45 

04 

99 

69 



26 

5 


23 


7 32 

11 

99 

67 



28 

5 


23 




Venesection — 500 cc 





24 


671 

06 

112 

57 



36 

7 


25 


700 

07 

10 4 

69 


1 

26 

4 


27 


692 

08 

99 

74 



21 

5 


2S 


6 75 

01 

12 6 

72 


1 

25 

2 


29 


6 91 

OS 

90 

67 



27 

6 


30 


6 89 

12 

94 

71 

1 


24 

4 


31 


644 

08 

90 

63 



34 

3 

Aug 

1 


6 67 

08 

111 

65 

1 


27 

7 


3 


648 

06 

86 

73 

2 


22 

3 


4 


6 20 

08 

S 7 

67 

2 


26 

5 


5 


6 24 

10 

61 

71 

1 

1 

20 

7 


6 


6 80 

09 

68 

71 

1 


24 

4 


6 




Venesection — 600 cc 





7 


6 55 

1 1 

85 

72 



19 

9 


S 


608 

09 

10 S 

70 



22 

8 


10 


5 79 

12 

78 

75 



22 

3 


11 


5 91 

14 

10 4 

73 

I 

1 

15 

10 


12 


5 72 

1 2 

71 

68 



25 

7 


13 


567 

05 

80 

64 



31 

5 


14 


5 86 

OS 

51 

76 



20 

4 


15 


612 

08 

70 

74 

1 


23 

2 


17 


o 15 

07 

70 

64 



32 

4 


18 


6 IS 

07 

64 

70 

2 

1 

21 

6 


19 


630 

10 

101 

65 

1 

2 

23 

9 


20 


628 

03 

73 

64 

1 


23 

12 


21 


6 59 

02 


70 


i 

24 

5 
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Table I ( Continued ) 


1931 

Hgb 
per cent 

RBC 
millions 
per 
cu mm 

Retie 
per cent 

WBC. 

thou- 

sands 

per 

cu mm 

PME 
P M N per 
per cent cent 

PMB 

per 

cent 

Lymph Monoc 
percent percent 

21 




Venesection — 300 cc 




22 


612 

04 

96 

59 


28 

13 

24 

90 

6 03 

1 1 

73 

55 


34 

11 

25 


6 33 

06 

78 

67 


29 

4 

26 


6 54 

07 

74 

64 


29 

7 

27 


617 

08 

117 

73 


21 

6 

28 


6 08 

01 

90 

77 1 


16 

6 

29 


5 97 

08 

88 

75 

1 

16 

8 

31 

65 

6 01 

08 

73 

71 


24 

5 

Sept 1 

70 

5 75 

07 

60 

70 


24 

6 

2 

73 

6 01 

04 

58 

52 

1 

38 

9 

3 

70 

611 

04 

54 

65 


28 

7 

5 


5 77 

03 

66 

53 2 


37 

8 

8 

70 

5 55 

06 

91 

69 


30 

1 

10 

70 

5 84 

06 

75 

70 


25 

5 

11 

72 

5 72 

08 

43 

66 1 


25 

8 

12 

70 

6 20 

06 

60 

66 1 


28 

5 

12 




Venesection — 400 c c 




14 



08 


62 1 


26 

11 

15 

70 

5 58 

12 

58 

58 

1 

35 

6 

16 

75 

5 68 

09 

54 

59 


32 

9 

17 

80 

5 48 

08 


67 1 


27 

5 

18 

78 

5 09 

08 

63 

57 


37 

6 

19 

80 

5 79 

04 

92 

62 


31 

7 

21 

70 

5 40 

06 

79 

66 


26 

8 

22 

66 

5 78 

04 

48 

60 


32 

8 

23 

75 

513 

05 

96 

73 1 


22 

4 

25 

73 

517 

03 

76 

69 1 


24 

6 

26 


5 69 

02 


70 


20 

10 

28 

72 

5 30 

06 

53 

73 


22 

5 

30 

75 

5 72 

04 

54 

59 


32 

9 

Oct 2 

82 

5 74 

03 

69 

55 


38 

7 

5 

70 

5 56 

06 

10 3 

70 

1 

25 

4 

7 

82 

6 30 

06 

69 

59 

1 

32 

8 

9 

75 

611 

02 

65 

62 


30 

8 

12 

80 

6 89 

02 

82 

57 1 


34 

8 

14 

90 

6 67 

06 

10 4 

54 

1 

32 

12 

14 




Venesection — 600 cc 




15 

90 

6 39 

10 

10 4 

71 


18 

11 

17 

87 

5 93 

06 

89 

52 


38 

10 

19 

90 

5 78 

02 

92 

65 


34 

1 

21 

85 

5 72 

12 

91 

67 


23 

9 

23 

90 

5 65 

06 

83 

66 

1 

26 

8 

26 

90 

567 

01 

113 

62 1 

1 

31 

3 

28 


5 50 

03 

94 

68 1 

2 

23 

6 

30 


5 39 

02 

86 

73 1 


22 

4 

Nov 2 

90 

5 53 


88 

63 


29 

8 

4 

90 

5 61 

03 

87 

61 1 


32 

6 

A 




Venesection — 350 cc 




6 

75 

4 64 

08 

84 

53 

3 

36 

8 

9 

72 

480 

10 

9 6 

68 

3 

20 

9 

14 

73 

4 90 

08 

83 

58 

2 

30 

10 

17 

82 

5 48 

06 

99 

70 I 


20 

9 

20 


5 04 

02 

80 

59 1 

1 

33 

6 

23 

87 

5 34 

02 

97 

65 

1 

28 

6 

27 

85 

5 30 

02 

8 2 

68 

2 

26 

4 

Dec 1 

92 

5 73 

01 

104 

54 1 

1 

33 

11 

4 

90 

5 8S 

04 

8 4 

72 

2 

20 

6 

9 

85 

566 

02 

81 

49 1 

1 

36 

13 

17 

78 

3 03 

02 

84 

61 1 


30 

8 

23 

85 

3 17 

01 

8 6 

73 2 


16 

9 

2$ 

93 

511 

01 

81 

66 2 


26 

6 
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Table I ( Continued ) 


1932 

Hgb 
per cent 

RBC 
millions 
per 
cu mm 

Retie 
per cent 

WBC 
thou- 
sands 
per 
cu mm 

PME 
P M N per 
per cent cent 

PMB 

per 

cent 

Lymph Monoc 
percent percent 

Jan 5 

88 

5 23 


10 6 






8 

S5 

543 

07 


74 



18 

8 

13 

95 

5 65 

10 

110 

67 

1 

2 

26 

4 

16 

98 

5 56 

12 

80 






21 

85 

5 88 

08 

97 






27 

75 

6 62 

08 

69 

68 

1 


24 

7 

Feb 13 

97 

6 81 

06 

78 

72 

1 


26 

1 

Mar 5 

112 

7 34 

10 

85 

58 



30 

12 

8 

110 

7 40 

10 

10 2 

57 

2 


29 

12 

11 

105 

731 

06 

10 6 

68 

1 


26 

5 

15 

100 

6 89 

07 

121 

62 

1 

1 

28 

8 

Apr 1 

100 

6 44 








13 

108 

6 71 

09 

13 4 

61 



27 

12 

20 

95 

6 70 

12 

10 3 

64 



29 

7 

May 16 

120 

816 

08 

94 

72 


2 

20 

6 

IS 


7 54 

06 

87 

76 

1 

3 

14 

6 


Case 1 — Chart 1 




After each bleeding, the reticulocyte count rose to between 1 and 2 per cent, 
the rise occurring between 24 hours and four dajs (96 hours) It will be 
noted m inspecting Table No 1 and Chart No 1, that the reticulocite count 
during the venesection treatment period i aried w ithin narrow' limits The 
average count for the period w as 4 per cent 
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Table II 
Case 1 


1932 

Hgb 
per cent 

RBC 
millions 
per 
cu mm 

Retie 
per cent 

WBC 
thou- 
sands 
per 
cu mm 

P ME , 
P M N per 
per cent cent 

PMB 

per 

cent 

Lymph Monoc 
per cent per cent 

May 18 



Started Phenylhydrazm 




19 


713 

08 

12 7 

47 



41 

12 

20 

105 

7 06 

07 

13 6 

69 



25 

6 

21 


6 81 

09 

85 

57 



36 

7 

23 


709 

10 

80 

61 


4 

31 

4 

24 

85 

614 

08 

92 

67 



29 

4 

25 


6 31 

08 

121 

67 



24 

9 

26 


6 40 

06 

116 

63 



29 

8 

31 

85 

5 84 

13 

13 4 

61 



26 

13 

June 1 


518 

26 

12 8 

74 

1 

1 

19 

5 

3 

75 

4 84 

33 

112 

59 



30 

11 

5 



Stopped Phenylhydrazm 




6 

63 

402 

50 

115 

67 



27 

6 

7 


4 54 

50 

10 9 

77 



16 

7 

8 


4 43 

74 

10 2 

70 



28 

2 

9 

66 

4 31 

80 

112 

69 

2 

2 

23 

4 

10 


4 07 

68 

96 

68 

2 

2 

21 

7 

13 

65 

419 

60 

84 

63 

5 

1 

25 

6 

15 


431 

52 

96 

71 



26 

3 

17 


4 35 

50 

79 

69 

1 


22 

8 

20 

62 

410 

51 

96 

71 



21 

8 

22 


4 61 

5 6 







25 

65 

420 

50 







27 

78 

4 58 

42 

121 

71 


1 

26 

2 

29 

77 

4 55 

50 







July 1 

82 

4 81 

32 

72 

62 

1 

1 

31 

5 

6 

89 

4 97 

35 







9 

S6 

5 08 

43 

71 

73 


1 

22 

4 

12 

93 

5 39 

30 

78 

65 



29 

6 

15 

95 

5 84 

30 







19 

97 

5 60 

21 

77 

71 



21 

8 

Aug 2 

98 

5 68 

21 

61 

67 



24 

9 

9 

95 

5 63 

21 







11 

100 

5 65 

12 

71 

63 

1 


29 

7 

15 

96 

5 78 

18 







26 

109 

615 

09 

69 

65 

1 


30 

4 

Sept 2 

101 

5 93 

06 

83 

58 

2 

1 

31 

8 

8 

100 

6 52 

1 0 

84 

62 



29 

9 

17 

98 

6 95 

08 

57 






Oct 4 

103 

6 90 

08 

8 6 






/ 

9S 

713 

10 

67 

56 

1 


34 

9 

10 

105 

7 27 


56 






13 

105 

726 

09 

70 

65 


1 

27 

7 

17 

98 

6 86 

08 

58 

69 


1 

26 

4 

21 

105 

7 57 

08 

78 

68 

2 

3 

22 

5 

28 

102 

7 38 

09 

89 

78 



18 

4 

31 

100 

7 71 

10 

102 

70 



18 

12 

Xo\ 5 

100 

7 32 

16 

10 2 

70 



26 

4 

10 


766 

09 

73 







Chart No 2 and Table No 2. The last icnesection was November 4, 
1931 No further treatment was given, the red cells and hemoglobin were 
allowed to rise until, by Ma} 16, 1932, the hemoglobin had gone up to 120 
per cent and the red cells to 8 16 million On May 18, 1932 patient was 
started on acct}l phcmllndrazm (pvrodin) 0 1 gram daily for four days or 
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Case 1 — Chart 2 
HGB 







fHHflimDWZINE— 

wnmtNT 

a total of 1 4 grams There was a prompt fall in hemoglobin and red cells 
as is characteristic of this hemolytic agent The reticulocytes began to rise 
about the sixth day after the drug was started and increased rapidly to 8 per 
cent, falling very slowly and gradually Even as long as 65 days after 
phenylhydrazin was stopped, the reticulocyte per cent was 1 2 which corre- 
sponds to the highest reticulocyte per cent during the venesection treatment 
period 

Client No 3 and Table No 3 The red cells and hemoglobin following 
administration of phenylhydrazin w ere allowed to return to the level at which 
phenylhydrazin was begun, which occurred by November 17, 1932 On 
tins date radiation was begun Three exposures over the spleen with deep 
roentgen therapy w r ere carried out at three day intervals After tw r o weeks, 
as there w r as only approximately one million reduction in her red cells radia- 
tion was again given over the long bones, twelve treatments being adminis- 
tered The reticulocytes were 1 2 per cent at the beginning of the treatment 
and none was noted on January 5, 1933, the date of the last treatment The 
highest rise was 1 8 per cent, six days after radiation was begun, and it will 
be noted that the daily variation was within a very narrow range 
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Table III 


Case 1 


1932 

Hgb 
per cent 

RBC 
millions 
per 
cu mm 

Retie 
per cent 

WBC 
thou- 
sands 
per 
cu mm 

pme : 

P M N per 
per cent cent 

PMB 

per 

cent 

Lymph Monoc 
per cent per cent 

Nov 

17 

102 

7 84 

12 

82 

68 



28 

4 


17 




X-ray to Spleen 






18 

95 

7 63 

13 

52 

68 

1 


19 

12 


18 




X-ray to Spleen 






19 

95 

7 80 

16 

87 

72 



14 

14 


21 

97 

7 30 

10 

64 

76 

1 


15 

8 


21 




X-ray to Spleen 






22 

94 

7 29 

18 

10 0 

85 

1 

1 

9 

4 


23 


6 49 

10 

84 

80 

2 


9 

9 


25 

90 

5 96 

06 

63 

83 



8 

9 


26 

95 

6 20 

04 

73 

85 

1 


5 

9 


28 

93 

604 

05 

37 

74 

2 

2 

12 

9 


30 

95 

610 

08 

55 

86 


1 

10 

13 

Dec 

1 

85 

6 08 

08 

78 

68 


2 

16 

12 


2 

88 

668 

13 

68 

79 

1 


14 

6 


3 

85 

6 90 

09 

95 

81 



11 

8 


5 

90 

6 78 

06 

71 

76 


1 

20 

2 


6 

92 

6 66 

09 

66 

75 

1 

1 

16 

6 


7 

85 

6 74 

08 

81 

69 

2 

2 

22 

5 


7 



X-ray to Long Bones 





8 

90 

6 55 

07 

100 

77 


1 

13 

9 


9 

95 

726 

09 


68 

1 


18 

12 


9 



X-ray to Long Bones 





10 

108 

8 05 

09 

13 0 

74 


3 

18 

5 


12 

100 

720 

04 

112 

72 

1 


18 

S 


12 



X-ray to Long Bones 





14 

85 

6 68 

02 

78 

64 

2 


23 

11 


14 



X-ray to Long Bones 





16 

90 

6 67 

02 

98 

70 

1 

1 

22 

6 


16 



X-ray to Long Bones 





19 

88 

644 

0 5 

55 

76 


1 

17 

6 


19 



X-ray to Long Bones 





21 

90 

667 

00 

71 

80 

1 

2 

15 

2 


21 



X-ray to Long Bones 





22 

93 

6 80 

02 

93 

86 

1 

1 

8 

4 


21 

91 

6 77 

01 

75 

72 



21 

7 


23 



X-ray to Long Bones 





27 

95 

6 77 

01 

65 

69 



19 

12 


27 



X-rav to Long Bones 





28 

92 

665 

01 

62 

75 

2 


» 

10 


29 

85 

619 


55 

66 

3 

1 

19 

11 


29 



X-ra-v to Long Bones 





10 

81 

6 24 

00 

41 

61 



25 

14 


11 

85 

6 07 

00 

44 

78 


1 

15 

6 


31 



X-ra\ to Long Bones 




Jan 

1 

82 

6 32 

09 

53 

77 

1 


16 

6 


3 



X-ra\ to Long Bones 





4 

84 

605 

05 

6 2 

76 

1 


15 

8 


5 

02 

661 

00 

52 

70 



21 

9 


5 



X-rav to Long Bones 





6 

04 

6 24 

08 

66 

71 

1 


17 

11 


7 

95 

6 21 

04 

74 

58 



23 

13 


0 

92 

6 20 

07 

41 

/■> 

1 


16 

7 


10 

92 

6 45 

01 

7 6 

81 



n 

6 


12 

91 

611 

07 

4 6 







13 

01 

602 

1 0 

6 4 

72 


1 

15 

12 


16 

04 

6 40 

05 

5 8 

59 



32 

9 
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Case 1 — Chart 3 




to- 

VO 



- N 0 V *1' 0 E C ►(* JflN 

LECEND 

X-5 - X RfiYw SPLEEN 
XL *X RAY™ LONG ew.es 

Case No 2, Chat t A 7 o 4 and Table A'o 4 show the effects of venesection 
and of radiation m polycythemia secondaiy to chronic asthma and pulmonary 
emphysema The venesections were not uniform in amount two of them 
being under 400 c c due to technical difficulties m bleeding the patient It 
will be noted, however, that on December 29, 1932, after the radiation had 
reduced his cells to below five million, he was bled 850 c c On the fifth day 
following, the reticulocyte per cent was 2 2, the highest rise of the experi- 
ment, including both venesection and radiation The reticulocyte fluctua- 
tion during both venesections and radiation was within narrow limits Ex- 
clusive of the last venesection, which came after the course of radiation, the 
reticulocyte per cent varied betvi een 0 1 and 1 4 in both types of treatment 

Case' No 3, Table Afo 5 This patient showed an acute polycythemia 
and was quite ill As soon as his symptoms were relieved by venesection, 
he -would leave the hospital, going to his home m another city, returning 
again when symptoms became distressing He was not a cooperative pa- 
tient for purposes of treatment, however his table shows very well the effects 
of large venesections combined with radiation oier the long bones m an 
acutely ill polycythemia, possibly of the secondaiy type (see case record) 

14 
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Table IV 
Case 2 





WBC 





RBC 


thou- 





millions 


sands 

PME 

PMB 


Hgb 

per 

Retie 

per 

P M N per 

per 

Lymph Monoc 

per cent 

cu nun 

per cent 

cu mm 

per cent cent 

cent 

percent percent 


Nov 

3 

110 

6 90 



11 

108 

610 


1932 





Jan 

21 

117 

6 40 

03 


25 

112 

6 23 

02 


26 

108 

5 95 

02 


26 





27 

100 

4 92 

01 

Feb 

1 

90 

4 32 

01 


3 

90 

417 

03 


9 

100 

4 80 

01 


12 

95 

4 50 

06 


15 

96 

5 00 

03 


19 

107 

518 

02 


20 





23 

104 

4 92 

02 


25 

83 

4 36 

07 


29 

95 

5 21 

06 

Mar 

2 

100 

5 21 

14 


4 

103 

514 

1 1 


7 

96 

5 02 

12 


10 

90 


09 


15 

100 

542 

1 1 


17 

100 

5 02 

08 


28 

99 

491 

08 


30 

100 

5 47 

10 

Apr 

4 

110 

5 44 

04 


8 


5 63 



19 

110 

5 83 

06 


26 

104 

4 90 

02 

May 

2 

92 

4 90 

04 


9 


5 22 



16 

100 

4 92 

02 

June 

3 

102 

518 

04 


6 


5 98 

01 


/ 

8 

88 

519 

02 


13 

102 

5 48 

02 


21 

103 

4 61 

09 


24 

102 

5 28 


Sept 

20 

105 

5 73 

02 


20 





21 

103 

4 75 

02 


23 

100 

5 05 

04 


24 

110 

5 04 

04 


27 

102 

5 40 

10 

Oct 

3 

105 

5 34 

06 


6 

103 

518 

08 


6 





8 

110 

5 12 

09 


8 





11 

105 

5 37 

06 


11 





13 

100 

5 25 

02 


13 





IS 

104 

5 24 

06 


i* 





is 

95 

4 95 

04 


18 





21 


5 20 

02 


63 

62 2 

24 

12 

44 

51 

34 

15 

69 

62 1 

33 

4 

Venesection- 

-375 cc 



58 




56 




46 

60 

29 

11 

43 

73 2 

18 

8 

10 8 

69 

22 

9 

54 




Venesection- 

—500 cc 



61 




48 

57 1 1 29 

12 

47 

69 2 

24 

5 

37 

52 2 

34 

12 

54 

54 

36 

10 

62 





Venesection— COO c c 


52 


56 

4 

32 

8 

41 




encscction- 

—350 cc 




61 


45 

2 

41 

12 

56 


56 

2 

32 

10 

39 


55 

1 

32 

12 

43 


62 

2 

25 

11 

68 


56 

2 

35 

6 

50 


45 

2 

42 

11 

X-raj 

to 

Spleen 



49 


57 

1 

32 

10 

X-ray 

to 

Spleen 




47 


55 

2 

28 

15 

X-ra\ 

to 

Spleen 




44 


69 

1 

IS 

12 

X-raj 

to 

Spleen 




4 5 


72 

1 

17 

10 

X-rav 

to 

Spleen 




40 


66 

1 

24 

9 

X-raj 

to 

Spleen 




45 


66 

1 

25 

8 
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Table IV ( Continued ) 


1932 

Hgb 
per cent 

RBC 
millions 
per 
cu mm 

Retie 
per cent 

WBC 
thou- 
sands 
per 
cu mm 

P 

PMN 
per cent 

ME 

per 

cent 

PMB 

per 

cent 

Lymph Monoc 
percent percent 

Oct 

21 




X-ray to Spleen 






25 

105 

5 21 

05 

39 

68 

1 


16 

15 


25 




X-ray to Spleen 






28 

101 

5 06 

04 

49 

68 

2 

1 

15 

14 


28 




X-ray to Spleen 





Nov 

10 

96 

5 52 

02 

36 

70 

2 


14 

4 


10 




X-ray to Spleen 






12 

95 

562 

02 

49 

60 

3 


18 

19 


15 

95 

5 31 

02 

54 

64 

2 


26 

8 


15 




X-ray to Spleen 






19 

100 

5 50 

05 

42 

52 

5 


27 

16 


19 




X-ray to Spleen 






25 

104 

567 

0 5 

40 

70 

1 

1 

13 

13 


30 

98 

5 49 


44 

70 

1 


15 

14 

Dec 

5 

95 

514 

08 

42 

66 

2 


16 

16 


5 



X-ray to Long Bones 





6 



X-ray to Long Bones 





7 



X-ray to Long Bones 





S 



X-ray to Long Bones 





8 

100 

5 01 

04 

40 

60 

3 


19 

17 


13 

92 

5 50 

04 

59 

77 

1 


12 

10 


15 

93 

5 34 

04 

64 

72 

2 


12 

14 


15 



X-ray to Long Bones 





19 

95 

488 

02 

59 







20 

9S 

5 03 

02 

59 

74 

1 


15 

10 


21 

89 

4 99 

07 


66 

1 


20 

12 


24 

92 

500 

08 

49 







27 

85 

4 74 

06 

82 

67 

4 


19 

10 


29 



Venesection — 850 cc 





30 

80 

487 

15 

74 

80 

2 


7 

11 


31 

83 

4 71 

19 

54 

71 

2 

1 

15 

11 

1933 










Jan 

3 

76 

410 

22 

59 

78 



15 

7 


6 

S5 

4 29 

22 

74 

77 

1 

1 

14 

7 


8 

73 

4 32 

20 

5 S 

71 

4 


16 

9 


10 

80 

4 54 

1 1 

67 

75 

2 


17 

6 


11 

78 

444 

1 5 

56 

65 

2 


27 

6 


13 

82 

4 35 

08 " 

4 7 

66 

3 


18 

13 


14 

85 

421 

06 

60 

61 

4 


20 

15 


16 


4 52 

12 

79 

76 



14 

10 


Here again the reticulocyte response was within a very narrow range The 
per cent level is slightly higher throughout than in the other experiments 
where the same agents are employed This reticulocA te level certainly sug- 
gests a slightly over-active marrow, yet venesection of as much as 900 c c 
did not appreciably increase the marrow activity 

Case No 4, Table No 6 This patient, an elderly woman with hyper- 
tension (polycythemia hypertomca) , had three venesections during a 27 day 
period of experimental observation The reticulocytes did not rise above 
1 8 per cent and the fluctuation Avas -within a Aery narroAV range The 
amount of blood AvitlidraAvn at each bleeding aa as comparatively small on 
account of the danger m this type of case, that aa ithdraAving too much blood 
may produce thrombosis, either of Aems or small arteries, especially a cere- 
bral artery Relief of symptoms should be the objectne 
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Case 2 — Chart 4 


HCB 




SO 
to 

HO 
20 
0 

tHOVMWH' — FEB— +-tWIh-WPfWWV-JUN[‘fSU>p< — XT — »WWM« — DEC 4 

V- VENESECTION 



Discussion 

Case No 1 was an especially favorable patient for a study of this type 
She has been undei observation for seventeen years and the response of her 
disease to various forms of treatment is well known For the past four 
years her symptoms have been mild, responding well to phenylhydrazm and 
to venesection The response to radiation has not been so satisfactory I 
hav e purposely tried to guard against untoward results during these experi- 
ments, as such results would probably result m loss of cooperation and op- 
portunity for future studies The withdrawal of an amount of blood ex- 
ceeding 600 c c w as considered to involve a risk of thrombosis 

Anah sis of the effects of -venesection as compared to acetyl phenyl- 
hydrazm, on the bone marrow show's a striking difference m the reticulocyte 
response , acetv 1 pheii} lh} drazin producing a rise as high as 8 per cent, while 
venesection showed no definite change in what might be regarded in an adult, 
as the normal range of daily reticulocyte v ariation 

It is evident from the reticulocyte response to phenylhydrazm that this 
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Table V 


Case 3 


1932 

Hgb 
per cent 

RBC 
millions 
per 
cu mm 

Retie 
per cent 

WBC 

thou- 

sands 

pei 

cu mm 

PME 
P M N per 
per cent cent 

PMB 

per 

cent 

Lymph Monoc 
percent percent 

Aug 

25 

115 

1045 


28 0 






26 




Venesection — 900 cc 




Sept 

1 

112 

10 38 


26 5 

94 2 


3 

1 


2 




Venesection — 300 cc 





2 

110 

9 95 

16 

141 

93 

2 

4 

1 


5 

90 

8 01 

13 

14 8 

90 2 

1 

3 

5 


6 

100 

8 50 

15 







26 

105 

9 93 

13 

15 4 

90 1 


5 

4 


26 




Venesection — 400 cc 





27 

10S 

10 39 

15 

242 

85 5 

3 

6 

1 


27 




X-ray to Spleen 




Oct 

28 




Venesection — 900 c c 





29 

90 

7 89 

11 

2S7 

91 1 

2 

4 

2 


31 

S8 

7 71 

09 

26 2 

91 2 

1 

1 

5 

Nov 

2 

84 

766 

13 

27 0 

94 1 

2 

25 

05 


0 



16 


91 3 

2 

2 

2 


4 

S8 

8 09 

12 

250 

95 1 


2 

2 


4 




X-ray to Spleen 





5 

90 

784 

IS 

19 7 

96 

1 

3 



5 




X-ray to Spleen 





7 

92 

8 36 

13 

244 

94 


2 

4 


S 

88 

S 17 

11 

22 5 

91 3 

1 

3 

2 


S 




X-ray to Spleen 





9 

83 

760 

10 

194 

94 2 

1 

25 

05 


9 




X-ray to Spleen 





10 


S09 

15 

200 

94 

3 

1 

2 


12 

85 

824 

13 

20 7 

96 1 


1 

2 


14 

95 

791 

10 

17 8 

89 3 

3 

3 

2 


15 

93 

S 20 

14 


92 3 

3 


2 


16 

S9 

7 98 

10 

201 

95 1 


4 


Dec 

5 

95 

S 59 

14 

15 6 

94 3 


2 

1 


5 




X-ray to Long Bones 





6 

90 

8 33 

07 

17 5 

91 1 


3 

5 


6 




X-ray to Long Bones 





7 


910 

07 

161 

88 5 


5 

2 


S 

94 

9 02 

11 

22 3 

93 

1 

4 

2 


S 




Venesection — 250 cc 





9 

S5 

849 

13 

19 7 

88 2 

1 

4 

5 


9 




Venesection — 600 cc 





patient’s bone marrow was not in a depressed or unduly sluggish state, fail- 
ing to respond to venesection Radiation, even when applied over the long 
bones, did not alter the daily fluctuation m reticulocytes There is need for 
more knowledge concerning response of reticulocytes to various tjpes of 
marrow stimuli (hemolytic agents and marrow irritants), before we can 
interpret the striking difference m tins patient, in the reticulocyte rise \\ itli 
venesection and with phenylhydrazin 

With the other three patients, the effects of -venesection on the reticulo- 
cyte response were similar to Case No 1 No noteworthy variation could be 
observed In Case No 2 the reticulocyte response to withdrawal of 850 c c. 
of blood indicates that the bone marrow' w f as not depressed or greatly in- 
hibited by his previous exposure to radiation 
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Table VI 


Case 4 


1931 


Hgb 
per cent 

RBC 
millions 
per 
cu mm 

Retie 
per cent 

W.BC 
thou- 
sands P.M E 

per P M N per 
cu mm percent cent 

PMB 

pei 

cent 

Lymph 
per cent 

Monoc 
per cent 

May 

29 


810 






June 

2 

92 

714 

16 

13 8 82 1 


8 

7 


12 




Venesection — 500 cc 





13 



10 






14 



14 






15 



10 






16 


771 

16 

7 3 88 1 


10 

1 


17 



08 






18 



08 






19 



04 






20 



12 






21 

84 

727 

14 

11 5 





21 




Venesection — 500 cc 





23 



08 






24 



17 






25 



18 






26 



10 






27 



14 






28 




Venesection — 500 cc 





29 



06 






30 



08 





July 

1 

- 

6 78 

08 

8 0 77 1 


16 

6 


2 



04 






3 



00 






5 


6 68 


10 3 90 

1 

6 

3 


6 



00 






7 



04 






8 



02 






9 

72 

668 

01 

5 8 86 


12 

2 


The striking effect of venesection m Case No 3 was the almost magic 
relief of symptoms (dyspnea, headache, weakness) Also the response of his 
i eticulocytes to the blood loss shows that the bone marrow of an acute, in- 
tractable pol) c} thenua is not unduly stimulated by this proceduie It is 
obvious, howe\cr, that certain acute types of polycythemia cannot be satis- 
factorily treated by venesection alone 

Case No 4 illustrates the inadvisability of the use of phenylhydrazin m 
elderly people with h> pertcnsion and polyc) thenua This patient had two 
courses of this hemolytic agent before her venesection studies were begun 
Each time the symptoms neie made worse, especially weakness, paiesis, 
mental confusion, dizziness and numbness of hands and feet Parkes ,0 
suggests that the pol) c> tlienna is protective m these cases, as the work of the 
heart is lessened through there being more oxygen carriers in the circulation 

Conclusions 

1 The results of this stud} indicate that venesection, used as a means of 
reducing the red cells and hemoglobin in poh c\ thenua, does not increase the 
reticuloc}tc per cent abo\c normal limits 
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2 Radiation over spleen or over long bones in polycythemia, does not 
stimulate the bone marrow as indicated by the reticulocyte per cent Due 
probably to its slow action m the reduction of the blood level, the average 
daily reticulocyte count was lower than following venesection 

3 In a patient with polycythemia vera, following the administration of 
1 4 grams of acetyl plienylhydrazm, the reticulocyte count promptly rose to 
8 per cent, gradually falling to normal over a period of 82 days 

4 The study suggests that venesection may be a useful adiunct to 
plienylhydrazm treatment by permitting much smaller doses of this drug to 

be efficient in maintaining an approximately normal blood level 

— ■ 
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POLYCYTHEMIA IN ASSOCIATION WITH 
PULMONARY DISORDERS * 


By James J Waring, M D , F A C P , and>W B Yegge, M D , F A C P , 

Denver , Colorado 

In 1919 Aldred Scott Warthm 1 published a clinical report and autopsy 
protocol entitled “ A Case of Ayerza’s Disease * Chronic Cyanosis, Dyspnea, 
and Erythremia, Associated with Syphilitic Arteriosclerosis of the Pulmo- 
nary Artery ” Since this report, on the first case of this type to be recog- 
nized m the United States and the first to be recorded m English, increasing 
interest in the polycythemias secondary to chronic pulmonary disorders and 
to lesions of the pulmonary artery has been manifested in this country and 
m South America In this particular group the essential cause of poly- 
cythemia appears to be chronic anoxemia which stimulates the bone marrow 
to excessive erythropoiesis 

The case which we present here is that of a high grade polycythemia, due, 
in the first place, to long standing bronchial asthma, chronic bronchitis and 
emphysema and, in the second place, to a break down of adaptation to long 
continued hard labor at an altitude of 10 000 feet 

Case History 

( Asthma , chronic bionclnttSj and emphysema, pneumonia, pei ibi onclnal pul- 
monaiy fibiosis, polycythemia, cyanosis, failuie of acclimatization to high altitude, 
dyspnea, hemoptysis, hematmia, mci easing anoxemia and polycythemia, hypei- 
tiophy of the right vcntncle, dilatation of the pulmonaiy aitery, subacute glomemlo- 
ncphntis, dependent edema, cat diac insufficiency, te> minal bi onchopncumoma, death, 
nccropiy ) 

J B , a Swedish lumber-jack, aged 45 years, was first seen May 3, 1926 At this 
tunc his chief complaints were* weakness, shortness of breath, tightness in the chest, 
headache, loss of appetite, loss of weight, and “ pam in the stomach ” 

Past History For about 25 years this patient had been a lumber-jack Since 
1920 he had worked almost uninterruptedly m Colorado at an altitude of 10,000 feet 
For ten jears attacks of asthma had been frequent, but following a severe attack of 
pneumonia m September 1921, they became much worse In September 1925, while 
working at 10,000 feet altitude lie noted for the first time ejanosis, increasing weak- 
ness, and shortness of breath In January 1926, lie complained of exhaustion, epi- 
gastric distress, and headache aggravated bj exertion He left camp and came to 
Denier (altitude 5280 ft ) After a few weeks' rest he felt better but on exertion all 
lus symptoms returned About April 1, 1926, attacks of asthma became more fre- 
quent, cough more troublesome and expectoration more profuse and occasionally 
hlood\ 

Physical Eramiunlton Mai 3, 1926 The patient, a tall w’ell-de\ eloped man, had 
'•light c\nno«is of the face and extremities The tonsils were small but pus could be 
e' pressed from both sides The teeth were in verj bad condition The fingers were 
clubbed liic lungs were In pc r-re sonant and markedly emplnsematous Many 

*JRcid before the American College of Plnsicians, Montreal, February 7, 1933 

1'rom die CnncrsiU of Colorado, School of Medicine, Dcmcr 
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squeaking and groaning rales were heard throughout both lungs The heart was 
slightly enlarged, the pulmonic second sound was accentuated No murmurs were 
heard The abdomen was tender over the liver, which was enlarged The spleen was 
not palpable The blood pressure was 100 millimeters of mercury systolic and 80 
diastolic, pulse 90, respiratory rate 20, temperature 98 6 degrees, weight 180 pounds 

The urine contained albumin 1 plus, and in the sediment a few hyaline casts and 
many red blood cells The gastric analysis showed free acidity 27 degrees and total 
acidity 44 degrees The Wassennann reaction was negative The red cell count was 
6,100,000, hemoglobin (Dare) 80 per cent The white blood count was 5600, the dif- 
ferential count polymorphonuclears 79 per cent, lymphocytes 18 per cent, eosinophiles 
3 per cent 

C out sc During the next few months the patient improved somewhat, then 
dropped from sight and was not seen again until December 1927 Contrary to advice 
he had been working for sei eral months in a lumber camp at 10,000 feet elevation and 
all his former symptoms had returned with increased severity 

The physical examination now showed marked cyanosis of the face and extremi- 
ties, a purplish red color of the mucous membrane of the mouth, slight edema of the 
feet, a faint systolic murmur m er the heart and accentuation of the pulmonic second 
sound The hemoglobin was 120 per cent The red blood cell count was 7, 210,000, 
the white blood cells 4600 The urine had a specific gravity of 1 030 and contained 
albumin 2 plus and a few hyaline and granular casts The roentgenogram of the chest 
showed a slightly enlarged heart, an enlarged arch in the region of the pulmonary 
artery and marked bilateral pulmonary fibrosis The roentgenograms of the sinuses 
showed clouding of die antra on both sides, especially on the left 

The electrocardiogram (figure 1) showed the usual signs of marked right ven- 



Fig 1 Electrocardiograms showing marked right a entricular preponderance and im crsion 

of T-wa\es in Leads II and III 
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tricular preponderance and changes in the T-wave and ST intei val m Leads II and 
III which during life were interpreted as indicating coronary disease The basal 
metabolic rate was 60 plus The blood sugar was 82 milligrams, urea 20 milligrams, 
and non-protein-nitrogen 36 milligrams per 100 cubic centimeters of blood The 
Wassermann reaction was repeatedly negative The sputum was always negative for 
tubercle bacilli The patient remained in the hospital until February 1, 1928 Dur- 
ing this time his tonsils were removed The operation was followed by much bleed- 
ing and the red cell count dropped to 5,200,000 and hemoglobin to 100 per cent Nine 
days later the count had risen to 7,270,000 and the hemoglobin to 118 per cent 

In June 1928, after working for two months in the mountains he returned in bad 
shape The urine contained 4 plus albumin and many hyaline and granular casts 
The red cell count was 7,290,000, hemoglobin 120 per cent and the white cell count 
5600 A few weeks’ treatment m bed brought some improvement 

From this time on the history of this patient up to the last few months of his life, 
when he was too incapacitated to work, was a repetition of the cycle of work m the 
mountains, relapse, hospital treatment in Denver, improvement, return to work m the 
mountains, relapse again The spleen was never palpable, but the liver edge usually 
could be felt The red cell count reached a maximum of 8,370,000, and cyanosis and 
dyspnea increased slowly but steadily Somnolence was a conspicuous symptom 

During the last four years of his life hemoptysis always occurred shortly after 
Ins return to work in the mountains On several occasions he had small hemorrhages 
from the lungs Dyspnea and weakness increased until work was impossible and re- 
turn to a lower altitude imperative It is also significant that rest in bed m Denver 
without any medication whatsoever usually brought about a decided improvement in 
symptoms, a reduction in the size of the heart, a decrease in the red cell count and 
complete disappearance of albumin and casts from the urine Figure 2 shows the 
change in the size of the heart brought about by six weeks’ work m a lumber camp 
M R increased from 3 2 to 4 6 centimeters, M L from 12 to 13 7 centimeters, L D 
from 15 to 18 2 centimeters During the same interval the red cell count increased 
40 per cent 

On June 24, 1929, he entered the Mayo Clinic * We are indebted to Dr George 
E Brown for the privilege of using here the following notes of lus examination at the 
Clinic The figures for the blood volume at two examinations were 152 and 168 cubic 
centimeters per kilogram The red cell count was 5,970,000, hematocrit 74 pei cent 
(normal 45 per cent), blood viscosity 6 3, hemoglobin on admission 25 grams and on 
leai mg 19 2 grams per 100 cubic centimeters of blood The electrocardiogram indi- 
cated right i entricular preponderance and a slightly delayed conduction time Roent- 
genograplnc examination of the chest showed marked fibrosis of both lungs with 
bronchiectasis of the left low er lobe He w-as given two courses of plienylhydrazine 
with a rest of tw'o weeks between courses and was discharged much improved with a 
red cell count of 4,800,000 and hemoglobin 80 per cent 

In March 1930, the red cell count w T as 8,370,000 and red cell volume by the 
hematocrit 82 per cent 

Dr R W Danielson examtned the eves and reported. "Marked bluish redness 
of the conjunction of each eye, especially the left (with the biomicroscope the colora- 
tion is seen to be due to a monad of dilated blood vessels rather than to hemorrhage) , 
some pigment on the anterior capsule of the left lens from an iritis six months previ- 
ous]) , mam fine, white, round, scintillating floaters in the vitreous of the right eye, 
extreme tortuositv of the arteries and \ems of the fundi, with increased blueness and 
size of the ■veins increased redness of the discs which were otherwise normal except 

* N ebon W Barker of the Mavo Clinic reported this case as one of polj c\ themia vera 
u which the pulmonary condition was either an unrelated complication or socondarj to 
pnhno'nrj *tnsi«. ( Barker. \ \Y . PohcUhcmn sera and chrome pulmonarj disease. 
Aren Int Med , l«ni. \1ui, 94-103 ) 
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for slight blurring of the nasal side of the left disc no exudates or hemorrhages of 
the retina : visual acuity (with small correction') OD. 5''5. OS 5/6 " 

In spite of rest, change of residence to sea le\el digitalis, repeated, venesections, 
courses of phenylhydrazine and finally radiotherapy of the long bones, he went down- 
hill m0 re or less" steadily and finally entered the Denver General Hospital in very had 
condition Both lower extremities were swollen to die hips the hands, forearms and 
g enitali a were edematous. The red cell count was down to 4,680.000, hemoglobin 90 
per cent. The percentages m die differential count were polytnorphonuclears 4S, 
lymphocytes A3, mononuclears 3 eosmophiles 6. Pulmonary edema increased and 
death cam e April 3 1931. widi alt die signs of failure of die right side of the heart 
and a terminal pneumonia. 

Differential Diagnosis 


In the diagnosis it was necessary to consider three different conditions : 
(1) polycythemia vera with a pulmonary complication, (2) ” Averza's dis- 
ease," the syndrome of the " black cardiac (cardiacos negros) or obstruc- 
tion in the lesser circulation.. (3) polycythemia of high altitude. 

Poh'cythcutic I 'era Since tins mau had a greatly increased blood vol- 
ume. it is more than possible that he had a primary erythremia Against 
this diagnosis it may be stated that : (11 He had two well recognized causes 
for anoxemia a chronic pulmonary disorder and dys-acclimatization ; (2) 
he was not er\ throuc but intensely cyanotic * (3 1 a decrease in the blood count 
and a coincident reduction in the size of his heart usually followed rest in 
bed at a low er altitude, increase m the blood count and dilatation of the heart 
usually followed work at 10,000 feet: (4) he did not ha\e an enlarged 
spleen: (5) instead of showing the leukocytosis characteristic of poly- 
cythemia vera his w lute blood count was ahva> s below normal . (6) the cells 
in the stained blood smear showed none of the qualitative dianges that usu- 
ally accompany polycythemia vera: (T) marked dyspnea is not part of the 
picture of pohcytheima vera: (S> hypertrophy of the right ventricle is not 
a characteristic finding in polycythemia vera: (9) cyanosis, polycythemia 
dispnea headache nausea loss of appetite and loss of weight, epigastric 
distress and hemoptysis together present a perfect picture of dironic moun- 
tain sickness. (10) somnolence although it occurs occasionally, has never 
been noted as a common symptom in pohcytheima vera but it is frequently 
found both in “ A\erza s disease ” and in the enthremia of high altitude as 
described b> Monger .Vrilbga 3 says of the “ black cardiac " : “ They live 
to sleep fall asleep while eating and die in their sleep " It is possible that 
some of the reported cases in which somnolence has been recorded were 
realh instances of 4> A} erza’s disease. * Monge says of the t ictims of diromc 
mountain s’ckness " Tney have an insuperable tendency to sleep " 

According to Ilarrop' 1 the respiratory symptoms in pohcytheima vera 
are rather conspicuous He notes a reduction in Mtal capacit} and an in- 
creased respirator} reunite 1 01110 * 0 . and states that "Dispnea on much ex- 
ertion the run ' It will be recalled that Osier 3 m his original article in 
1903 on “ Chrome Ce.vmri* with Pohcnheiria etc . ' v rote * “ There is no 
’■e-p'ratory actress with ti e' ciaro-is ' Aho Warthin * in 1°19 in the lol- 
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lowing words emphasized the importance of dyspnea as a symptom charac- 
teristic of secondaiy polycythemia and not of primary erythremia “ Does 
a primary erythremia exist ? The writer believes not, certainly not in cases 
showing chronic cyanosis and dyspnea Why should a case of pure or abso- 
lute polyglobulism have either cyanosis or dyspnea ? On the other hand, 
there is every reason why a case of chronic cyanosis and dyspnea should de- 
velop a chronic erythremia It is most probable that all erythremias asso- 
ciated with cyanosis and dyspnea (with a theoretical exception of a neoplastic 
overformation of red cells, yet to be definitely shown to exist) are compen- 
satory in nature (secondary to pulmonary sclerosis, emphj'sema, congenital 
heart lesions, chronic pulmonary diseases leading to insufficient oxygenation, 
increased resistance of the red cells with lessened oxygen carrying capacity, 
etc ) ” Towards the end of the same article Wartlun says “ The ery- 
thremia m Ayerza’s disease is beyond question a secondary compensatory 
process, an increased functional activity of the bone marrow to meet the 
deficiency in oxygen supply due to the obstructed pulmonary circulation It 
is most probable that tins is the case m all forms of Vaquez’ disease, cer- 
tainly m all of those in which there is cyanosis and dyspnea Neither one 
of these symptoms belongs to a primary erythremia , and when they are pres- 
ent it is certain that the erythremia is secondary ” 

In regard to the other listed objections to a diagnosis of polycythemia 
vera, it must be admitted that none of them individually is conclusive The 
color of the skin and the qualitative changes in the blood in primary ery- 
thremia are variable, the spleen is not always enlarged, a reduction in the 
albumin of the urine after rest is not infrequent, orthostatic albuminuria.has 
been described and, finally, Osier in 1903 noted the striking resemblance of 
the symptoms of this disease to mountain sickness 

The very high values (167 cubic centimeters per kilogram of body 
weight) for the blood volume in polycythemia vera as determined by Rown- 
tree and Brown 6 and Brown and Giffin 7 and the low values (93 cubic centi- 
meters per kilogram) found by Lemon 8 m cases of pulmonary emphysema 
and bronchitis with cyanosis indicate the great diagnostic importance of a 
high blood volume in separating primary erythremia from a secondary poly- 
cythemia The high volume m our case is strong evidence in favor of poly- 
cythemia vera Rowntree and Brown say . “ We believe that increases in 
the blood volume to 115 or 120 cubic centimeters for each kilogram of body 
weight, rarely or never occur as responses of the blood to lowered oxygen 
tension Whenever values m excess of these are found, we are of the opin- 
ion that they are more likely to represent the condition of true or pri- 
mary polycythemia, perhaps m an early stage ” This opinion is based 
upon the examination of a great variety of blood conditions but does not in- 
clude a case of chronic failure of acclimatization similar to the crythramc 
de Valtitude described by Carlos Monge, 5 and includes only one case of 
“ Ayerza’s disease ” , this case had a blood volume of 1 14 cubic centimeters 
per kilogram of body weight although the number of erytlirocj tes was onlj 
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4,520,000 for each cubic millimeter of blood In erytlircnne de l’ altitude, a 
malady common to the Andes where a population of six million people live 
at an altitude over 10,000 feet, Monge finds the blood volume very high 
Unfortunately no estimations were made on these cases either by the dye or 
the carbon monoxide method but reliance has been placed on the hematocrit, 
which in an unstated number of the “ indigenous acclimated ” at 13,000 feet 
averaged 63 3 per cent This may be compared with an average value of 
62 per cent in 14 cases of polycythemia vera reported by Brown and Giffin 
Monge reports one patient with very severe symptoms of dys-acclimatization 
who had a cell volume of 93 8 per cent Smith, Belt, Arnold and Carrier 9 
found a slight increase of the blood volume m healthy subjects during the 
process of adaptation to a brief sojourn at 8000 feet and m the Pikes Peak 
expedition of 1913, Douglas, Plaldane, Henderson and Schneider 10 noted a 
moderate increase in blood volume A true plethora has been found experi- 
mentally by Jaquet and Suter 11 m rabbits kept at Davos, altitude 5000 feet, 
and this observation has been confirmed by Guillemard and Moog 12 on rab- 
bits at the summit of Mont Blanc These are, however, normal responses 
to high altitude and it is the abnormal responses in which we are particularly 
interested 

In 1902 Lorram Smith and McKisack 13 repoited a case of a boy of 12 
years in whom cyanosis and plethora occurred in association with tuberculous 
pericarditis By the carbon monoxide method they found a blood volume 
of 115 cubic centimeters per kilogram body weight, which must be com- 
pared with a normal of 46 cubic centimeters per kilogram for this test By 
the.dye method, in which the normal is 87 7 cubic centimeters per kilogram, 
the value for the blood volume for this boy would certainly have been much 
above 125 cubic centimeters F Parkes Weber and Dorner 14 report a case 
of congenital pulmonary stenosis in which C Gordon Douglas found by the 
carbon monoxide method a blood volume value of 131 cubic centimeters per 
kilogram Haldane 15 says he found a similar increase in another case In 
1931 Binger 10 reported a case with a blood volume by the dye method of 123 
cubic centimeters per kilogram body weight and cyanosis and polycythemia 
from cardiac and respiratory failure that offered much the same difficulties 
m diagnosis as does the one in this paper 

Apparently the pathologists are not convinced that polycythemia vera is 
the only condition in which a large increase m blood volume is found The 
latest edition of MacCallttm’s " Textbook of Pathology ” has this passage 
(page 457)* "Indeed, one receives the impression from observing the 
amount of blood in the vessels at autopsj in cases of long-standing chronic 
passne congestion from cardiac lesions, that there is a great increase in its 
quantity ” Blood volume estimations hae e not been made on many cases of 
congenital heart disease of the cyanotic group Unfortunately they have 
al«o been omitted in a number of cases of manifest sccondar) polycythemia 
of \er\ high grade where a high blood -volume. if it c\cr occurs under such 
conditions might ha\e been found It is hoped that our Spanish- American 
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neighbors to the south will apply the dye test to the “ black cardiac ” as well 
as to cases of eiytlireime de V altitude 

Although the number of determinations of blood volume in secondary 
polycythemia is insufficient to permit us to say how often the blood volume 
is increased and how high a figure maj' be reached, nevertheless the evidence 
favors the view that in tins group of cases the blood volume is occasionally 
much increased 

" Ayerza- s Disease " Our patient presented a picture closely resembling 
that of so-called “ Ayerza’s disease ” or obstructive pulmonary arteriosclero- 
sis, the essential features of which are cyanosis, dyspnea polycythemia and 
right ventricular hypertrophy To the victims of this malady, more com- 
mon in South America than in the United States, Abel Ayerza, 8 Professor 
of Clinical Medicine at the National University of Buenos Aires, in 1901 
applied the term “ cardiacos negros ” or “ black cardiacs ” to emphasize their 
persistent intense cyanosis and the associated cardiac disorder Table 1 

Table I 

Summary of Essential Features 


Ayerza’s disease 

1 A long period of symptoms referable only 
to the lungs 

2 A temporary erythrosis, later cyanosis 
months or years before signs of marked 
decompensation 

3 Dyspnea 


4 Polycythemia 

5 Somnolence 

6 Roentgenographic signs of right ventricu- 
lar hypertrophy and dilatation of the pul- 
monary artery 

7 Electrocardiographic signs of right ven- 7 
tricular preponderance 


Case J B 

1 Asthma 10 years, pneumonia and chronic 
bronchitis S years before onset of cyanosis 

2 Marked cyanosis at least four years before 
death 

3 Dyspnea was an early symptom associated 
with asthma, chronic bronchitis and em- 
physema and was much aggravated after 
pneumonia in 1921 

4 Polycythemia 6 to 8 5 millions 

5 Somnolence a very conspicuous symptom 

6 Roentgenogram of heart and lungs showed 
right ventricular hypertrophy, dilatation 
of the pulmonary artery and chronic pul- 
monary fibrosis and emphysema 
The electrocardiogram confirmed the di- 
agnosis of right ventricular hypertrophy 


illustrates the perfect correspondence between the syndrome of Ayerza and 
the essential features of our case Of the nine cardinal symptoms of 
“ Ayerza’s disease ” mentioned by Arrillaga, 3 viz , cyanosis, polycythemia, 
clubbing of the fingers, dyspnea, hemoptysis, headache, somnolence, hyper- 
cyanotic angina and angina pectoris, all in greater or less degree, were pres- 
ent m our case 

Polycythemia of High Altitude The anoxemia due to the lowered oxy- 
gen tension of high altitude and the excessive demands of severe exertion m 
a rarefied atmosphere certainly plaj ed an important part m this case Carlos 
Monge,® Professor of Clinical Medicine at Lima, Peru, has been a prolific 
writer on what he calls crythrcmie de V altitude and maladic des Andes Ac- 
cording to Monge, to become acclimatized it is necessary to pass through a 
preliminary stage of adaptation during which one manifests symptoms of 
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acute or subacute erythremia If at the outset the adaptative mechanism 
fails quickly the result is acute mountain sickness, if the failure is prolonge_d 
over months, perhaps years, the result is chronic mountain sickness Finally, 
if after acclimatization the mechanism of adaptation may break down, then 
one suffers from dys-acchmatisation In all of these instances erythremia 
may be found in greater or less severity Monge states emphatically that if 
the biologic mechanism of adaptation fails one sees develop the symptom- 
atology of the maladie de Vaquez and that this form of chronic erythremia I 
can appear m subjects born at high altitude, in residents acclimated since m- 
fancy and even in the indigenous of pure race The early stages are charac- ■ 
terized chiefly by an erythremia -which lasts two to ten years and by acute ^ 
crises and spontaneous remissions m symptoms which are essentially those \ 
of mountain sickness, namely, cyanosis, polycythemia, dyspnea, vomiting, < 
nose bleeds, hemoptyses, enlargement of the spleen, weakness and som- 
nolence On return to sea level all of these symptoms disappear Death re- 
sults from hemorrhage, pulmonary thrombosis, bronchopneumonia, cardiac 
insufficiency, or renal failure 

Finally Monge notes the close resemblance of eiythrcmic de l’ altitude to 
“ Ayerza’s disease ” from which it differs chiefly m the absence of sclerosis 
of the pulmonary arteries and one might add by its complete relief on return 
to sea level Monge says among all these different erythremias there is one 
common bond, a functional disturbance of the pulmonary physiological ele- 
ment, the alveolus “ One should study functional respiratory syndromes 
as one studies those of Bright’s disease ” “ If the functional troubles fol- 

low a chronic bronchial pneumonia or a pulmonaiy aiteritis we have the syn- 
drome of cyanosis and erylhiemia known as Ayerza’s disease ” The long 
drawn out picture of chronic mountain sickness is “ absolutely analogous to 
maladie de V aqucz ” 

Return to sea level did not give complete relief to our patient, m the first 
place because he did not stay permanentlv, and, in the c econd place, because 
the pulmonary condition, asthma, chronic bronchitis, emphvsema, and slowly 
increasing pulmonary fibrosis, had become a potent cause of anoxemia 

Monge does not explain why the mechanism of adaptation fails, but L 
Aycrza. Solari and Bcrconsky 17 believe it to be due to a diminution m the 
pulmonary minute ventilation In chronic mountain sickness there is a 
compensated gaseous alkalosis in contrast to “ Ayerza’s disease ” in which 
there is a chronic compensated gaseous acidosis L Ayerza, Solari and 
Bcrconskv found the composition of the alveolar air in a “ black cardiac ” 
to be O. 7 24 per cent, tension 51 47 mm Hg. C0 2 9 49 per cent, tension 
67 47 mm ITg (corresponding normal figures at sea level are 0 2 14 per 
cent, tension 103 mm , C0 2 5 per cent, tension 40 mm ) Tn other words 
the owgcn tension of the aheolar air m this patient was about that of a 
normal acclimated person on ton of Pikes Peak (14,110 ft ) and the per- 
centage owgcn m the aheolar air was dangerously close to the critical level 
at which cardiac gh cogen would be depleted and cardiac fad tire ensue 


POI YCYTHEMIA IN PULMONARY DISORDERS 


199 


(Meakins 1S ) A great diminution was noted in the oxygen saturation of 
die arterial blood which was 819 per cent instead of a normal of 95 per cent 
The vital capacity 1540 cubic centimeters and tidal air 170 cubic centimeters 
were both much reduced The minute volume ventilation of the lungs was 
4 6 liters as compared with a “ normal of 7 liters ” The respiratory volume 
per kilogram of body weight was 69 cubic centimeters (normal 110 cubic 
centimeters) and the respiratory volume per square meter body surface was 
2624 cubic centimeters (normal 4097 cubic centimeters) When this pa- 
tient was tested with atmospheric air containing 3 23 per cent C0 2 his re- 
spiratory minute volume went up from 5235 to 9440 cubic centimeters and 
his tidal air from 186 cubic centimeters to 248 cubic centimeters This is 
a distinguishing feature from ordinary emphysematous cases m which 
Meakins found a great tolerance for high percentages of C0 2 

The basal metabolic rate (plus 60) m our patient was very high At the 
time the test was made the red cell count was 5,200,000 and the pulse rate 
only 68, after two weeks of digitalis Hurtado and Monge 2 have studied 
the metabolic rate in visitors and residents at high altitudes and find that it 
varies markedly with the state of acclimatization of the individual In the 
indigenous acclimated the rate is normal In acute mountain sickness it is 
decidedly below normal (average minus 26 per cent in four cases of Monge) , 
in severe eiytlu emie de V altitude it is high (average plus 29 per cent m six 
cases of Hurtado with variations from plus 16 per cent to plus 67 per cent) 
In chronic cases of mountain sickness the basal metabolic rate increases pro- 
gressively to reach a high figure m the most severe cases In the acute 
forms of mountain sickness the pulse rate is very fast, in the chronic forms 
it is also above normal 

In the severe erythremias of high altitudes evidently a vicious circle is 
established The high basal metabolic rate creates a demand for oxygen 
which cannot be satisfied except by return to sea level Our man did not 
have manifest thyroid disease, but it is pertinent to recall that patients with 
hyperthyroidism and a high metabolic rate suffer more readily and more 
severely from anoxemia (Boothby 10 ) It is equally well known that anox- 
emia causes the normal mammalian heart to dilate (Barcroft, 20 Katz and 
Long, 21 Meakins 18 ) In our patient the dilatation of the heart must ha\e 
been due to the combined effects of severe exertion, low oxygen pressure 
and high basal metabolic rate Since normal coronaries were found at the 
postmortem examination, it is possible that the abnormalities in the T-wave 
and ST interval m the electrocai diogram -were due to anoxemia The 
marked clubbing of the fingers was one more sign of inefficiency of both 
respiratory and circulatory systems 

A high basal metabolic rate is frequently found in polycvthemia vera 
Minot and Buckman 22 thought the cases with the highest rate showed the 
greatest bone marrow activity Browm and Giffin in tests on seven cases 
found the rate close to normal m four and elevated, plus 22 to plus 44. m 
three Thev thought the highei rates were somewhat related to the higher 

15 
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levels of total blood volume In general a close relationship between the 
basal metabolic rate and the red cell count is not usually found 

Our conception of the evolution of the disability in this man may be 
summarized as follows Long-standmg bronchial asthma and emphysema 
produced a low grade anoxemia which was greatly aggravated by severe 
exertion at a high altitude An excessive response by the bone marrow tj ' 0 
the stimulus of chronic anoxemia induced a high grade polycythemia TV ne 
burden of pumping an increased volume of a more viscous blood through a 
reduced capillary bed added to the strain upon the heart A metabolic rate 
rising with increased marrow activity magnified the bad effect clupon the 
heait of an increasing anoxemia Periodic failure of compensation coinci- 
dent with the visits to high altitude furnished a forceful stimulus tjho erythro- 
genesis by a more or less rhythmic aggravation of anoxemia Jr 

Clinical Diagnosis 

Polycythemia secondaiy to chi owe pulmonaiy disease and to faimtie of ac- 
climatization , puhnonaiy ai tci wsclei osts , chiomc bionchitis, asthma and emnphysema , 
pci iodic insufficiency of the light side of the lieait, hypei ti ophy of the iiglmt ventricle , 
dilatation of the pulmonary aiteiy, chiomc glomerulonephiitis , citron §c sinusitis , 
tcnmiial pneumonia f 

Pathological Report I 

The necropsy was performed by Dr W S Dennis, pathologist at thle Denver 
General Hospital, the microscopic sections were examined by Dr W C ^Johnson, 
Professor of Pathology, University of Colorado School of Medicine Frolp their 
reports are extracted the following notes 1 

All the venous channels m the splanchnic region, especially the hepatic v»m and 
portal vein, and the pulmonary arteiy and its branches throughout the lungs arl much 
dilated The heart is much enlarged, its weight 675 grams (normal 300 g|rams) 
The left -ventricular wall has a maximum thickness of 20 millimeters ( normal'll 2 5 
millimeters), the right ventricular wall a maximum thickness of 14 millimeters (lior- 
mal 3 to 4 millimeters) The valves and coronaries are normal The circumference 
of the pulmonary artcrj just above the valve is 10 centimeters (normal 8 centimeteiVs) 
On the intimal surface of the pulmonary artery and its primary branches are riuV 
merous submtimal vellowisli patches The aorta, except for a few yellowish plaques! 
iloseh approximates the normal The h\er weighs 1800 grams and everywhere! 
shows marked dilatation of the venous channels The spleen is normal in size The! 
kidnev s arc not remarkable in appearance The bone marrow of the femur and rib 1 ! 
i" of a deep brick red color The lungs show moderate thickening of the pleura, con-*\ 
-ohdations m the left lower lobe and lower part of the left upper and right lower 
lobes, moderate emphvsema and some bronchial dilatations 

Microscopic examination shows a slight infiltration of the epicardium of the wall 
ot the left ventricle with lvmphocvtcs and large mononuclear cells The muscle 
fiber- appear normal but scattered between them is a slight infiltration with ljmpho- 
<vte- and large mononuclear cells These cells are more abundant in the connective 
ti— tie cepta around the blood vessels but there is no Aschoff body formation 

J he nni-cle fiber- of the vail of the right ventricle are moderately hypertrophied 
nurture D I be w'dl of tile right auricle shows slight fibrous thickening of the 
i hi K.a*-dnmi and the tnu-cle hher- -how moderate hvpcrtrophv In a few places in 
the til lo'ardiuin and between the mu-tle fibers thcic is a slight infiltration with large 
i” i* <i .u<~i(,ar Cell- and Ivmphocjtt s 
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Except for a slight scattered granular calcification in the media and a very slight 
lymphocytic and mononuclear infiltration in the adventitia, the aorta is practically 
normal 

The pulmonary artery shows slight thickening of the intima but it is nowhere 
sufficient to cause the slightest obstruction to the circulation On the contrary even 
the smallest branches of the pulmonary artery appear to be dilated 

In the lungs many of the bronchi contain masses consisting of an amorphous 
coagulum m w Inch are embedded leukocytes, red cells and masses of bacteria Many 



Right ventricle Left ventricle 


Fig 3 Sections of my ocardium showing hypertrophy of muscle fibers in right ventricular 

wall (both photographs 160 X) 

of the organisms are cocci in chains Other bronchi are empty In many sections 
the normal columnar epithelium is replaced by low stratified epithelium The base- 
ment membrane in most of the bronchi is v ery thick and hyahnized ( figure 4) There 
is slight to marked infiltration of the bronchial vails and peribronchial tissue with 
lymphocytes, plasma cells, and eosinophiles Some of the bronchi are dilated and 
thin-walled, and show no inflammation The smooth muscle of the bronchial walls is 
slightly hypertrophied The mouths of some of the mucous glands are dilated, but 
there is no sacculation as described by Macdonald 

The alveoli are mostly empty, but in one section they contain finely granular 
precipitate indicating edema In some areas they are dilated and the vails appear 
tlnn There are several patches in which the alveoli are filled with an exudate of 
polymorphonuclear leukocytes 

Some of the larger branches of the pulmonary artery show moderate intimal 
thickening, due chiefly to an increase of fibrous tissue, but there are also pale areas 
suggesting deposits of lipoid A feu lymphocytes and large mononuclear cells are 
present in the thickened intima The media ot these vessels is normal, and there 
is no infiltration of the adventitia or pern ascular tissue In spite of the intimal 
thickening there is no noticeable narrowing of the lumina of these -vessels The 
smaller arteries and arterioles are considerably dilated Their vails appear thin and 
stretched, but otherwise normal The lumina are empty None of the vessels shows 
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thrombosis Capillaries in the alveolar walls are not dilated, and there are very few 
“ heart failure cells ” and no other definite evidence of chronic passive congestion 
Except for a marked dilatation of the central veins of the lobules of the liver 
and the branches of the portal vein this organ is normal 
The spleen appears normal 

The glomeruli of the kidney are larger and more cellular than normal The 
capillary endothelium and the epithelium covering the glomerular tufts are swollen 
Many of the glomeruli are partly converted into hyaline material, some are com- 
pletely hyalinized Many of the capsular spaces contain small masses of hyahmzed 



Fig 4 Section of bronchial wall showing exudate in lumen, thickening and hyalinization of 
basement membrane, and cellular infiltration indicating chronic inflammation 

fibrin, a few contain small numbers of polymorphonuclear leukocytes, and some are 
filled with red corpuscles Around many glomeruli the cells of the outer layer of 
Bowman's capsule arc swollen, and frequently ha\e proliferated to form typical 
epithelial crescents Many capsular adhesions are noted Some of the convoluted 
tubules are email, others arc dilated and contain granular precipitate in some places 
mixed with red corpuscles and occasionally with polymorphonuclear leukocytes A 
moderate number of small hyaline casts is present, especially in the collecting tubules 
'lhe interstitial connect i\e tissue is slightly increased in amount, especially around the 
Bowman’s capsules The interstitial tissue is diffusely infiltrated with lymphocytes, 
plasma cells, hrge mononuclears and polymorphonuclear leukocytes Some of the 
rurd ses^tls show slight intimal thickening but the changes do not appear marked 
enough to be significant. 

The hone marrov ( figure 5) from the shaft ot the femur is moderately congested 
and «’*j r e cellular mm norma! but the hyperplasia is not marked, and adipose tissue 
i .i’i *. !'*it t\H typ' v -» do not show any distinct sanation from the normal 
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The pathological features of this case may be summarized as follows The heart 
shows hypertrophy of the right ventricle and a slight subacute myocarditis, which 
may possibly be related to a streptococcus infection m the respiratory tract The 
slight sclerosis of the pulmonary artery is probably related to the increased pressure 
in the pulmonary circulation, but there is no evidence that this sclerosis itself is re- 
sponsible for any obstruction m the circulation The branches of the pulmonary 
arterial system are generally dilated The sections of the lungs show all the evidence 
of chronic bronchitis and emphysema and the usual picture associated with bronchial 
asthma An acute but not very extensive bronchopneumonia may have been a 
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Fig S Section of bone marrow from middle of shaft of femur, showing moderate hyper- 
plasia The sinusoids are congested 

terminal condition The kidneys show a very marked subacute glomerulonephritis 
The viscera show no evidence of chronic passive congestion Finally the bone mar- 
row (figure 5) of the femur is more cellular than normal, but there is nothing like 
the marked hyperplasia which occurs m primary erythremia 

Anatomic Diagnosis 

Chronic adhesive pleurisy, acute bronchopneumonia, chronic bronchitis emphy- 
sema, slight hypertrophy of the left vcntuclc, marked hypertrophy of the right ven- 
tnclc, dilatation of the pulmonaty artery, slight pulmonary arteriosclerosis, subacute 
glornct uloncphritis, modciatc hypciplasia of the bone marrow 

General Discussion 

Current opinion holds that pulmonary arteriosclerosis is a frequent but 
not indispensable finding in the “ black cardiac ” (Warllun, Escudero, 23 
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L Ayerza, Arrillaga ) The Argentinians use the terms “ cardiacos 
negros ” and “ Ayerza’s disease ” almost synonymously with pulmonary 
arteriosclerosis The arterial lesion may be primary and affect the smaller 
vessels or secondary and involve the larger branches of the pulmonary artery 
Originally Abel Ayerza (1901) thought the primary lesion m the black 
cardiac was a wide-spread pulmonary fibrosis to which the right ventriculai 
hypertrophy was secondary Escudero first noted (1905) the significant 
association of pulmonary arteriosclerosis and later (1911) suggested that 
syphilis might be the cause of both the prodromal pulmonary symptoms and 
the subsequent arterial lesions Warthm 24 is given great credit by the 
Spanish- Americans for demonstrating (1917) the Spirocheta pallida m the 
wall and sac of an aneurysm of the pulmonary artery, but the clinical picture 
in this case was not that of the “ black cardiac ” In a subsequent paper 
(1919) on “ A Case of Ayerza’s Disease ” he was unable to demonstrate the 
spirochete but nevertheless was convinced by microscopic study that the 
lesions of the pulmonary artery were syphilitic Arrillaga formerly believed 
that long-continued intoxication by alcohol, or chronic disease like syphilis, 
tuberculosis and malaria predisposed to the localization of sclerotic lesions in 
the pulmonary artery, especially when chronic pulmonary processes like 
asthma and emphysema by increasing peripheral resistance raise the pul- 
monary arterial tension He now believes that the primary lesion is a 
syphilitic pulmonary arteriosclerosis Bullrich 25 reports an extremely in- 
teresting case of the cure of a typical “ black cardiac ” by intense anti- 
syphilitic treatment Arrillaga concurred in the diagnosis, which was well 
supported by electrocardiographic, radiologic and hematologic tests It is 
quite clear that syphilis is frequently present in the “ blade cardiac ” , it is not 
dear whether the arterial lesion commonly found is syphilitic or not 

Marked obstruction of the lesser circulation by thickening of the arterial 
wall or thrombosis has a double effect, down-stream it leads to chronic 
anoxemia, the clinical expression of which is cyanosis, dyspnea and poly- 
cythcmia, up-stream by increasing the woik of the light ventricle it leads to 
hypertrophy and c\ cntual failure of the right side of the heart 

Since gas exchange is dependent upon the integrity of the alveolar- 
capillary wall, the capillary bed is the critical point at which obstruction to 
the circulation makes itself felt Reduction in the area of the capillary bed 
may be due to manifest obstruction in the mam channels as by pulmonary 
thrombosis or pulmonary arteriosclerosis, it may be due to obstruction in the 
small vessels as by obliterative endarteritis, or finally it may be the result of 
less obvious but more direct interference as in the case of pathological proc- 
esses which affect the alveolar-capillary wall itself In all instances, as in 
the cyanotic group of congenital cardiac defects, a portion of the blood 
"tream is ‘.hunted away from its designated oxygenating station Anoxemia 
,s the result of the diversion, increased pulmonary arterial tension and right 
v i utricular hypertrophy are the results of the obstruction 

Pulmonary arteriosclerosis of slight degree only was found in our case 
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It was not sufficient to pioducv obstiuetion. in fact* ftvm the pulumnmv 
valve to the arterioles the pulmonary at terv and all its branches wove vitiated 
and this must have lightened somewhat the labors of the right ventricle* 
Yet this chamber of the heau was gieath by pot trophied. In out opinion 
this hypertrophy was due pattlv to the pulmonary couvlitiott* namely* chronic 
adhesive plcutisv* chionieluouehitK htonehial asthma* emphysema and peri 
broncliial pulmonary iibtosis* and patth to the strain of hard work at high 
altitude The papet of Alexander latten and Kounte on the effect of 
chronic asthma and emphvsema upon the heait has tlmwvu much doubt upon 
the hitherto accepted idea that hxpeitiophy of the right ventricle is often 
found with btoncliial asthma. These workets eonelude that the heart in 
asthma is “ lately enkuged and often comp:nnti\ely small " and suggest that 
a probable met case m intiathoiacie pi osmu e ma\ decrease the tilling' of the 
heart and so 1 educe its Innden. In sharp contrast with this study of the 
heart m the living asthmatic is the lecent tepott by Ian (5. Macdonald u on 
the pathological findings in eight cases ol bronchial asthma collected from 
3690 autopsies at the Hospital of the Ihmcisity of Michigan. In live of 
these cases death was dttc to cat dine failure dining or following a paroxysm 
of bionclual asthma Including the heat! of a 13 year old girl the average 
thickness of the left venti icttlat wall in the eight eases was 1 8.35 millimeters, 
which may be compaied with a mutual avoiage of 13 55 millimeters ami a 
measuiemcnl m om case of 20 millimeters. The right ventricular wall In 
Macdonald’s eight cases averaged 7.87 millimeters compared with a normal 
average of 3 to 4 millimetois and a measurement of M millimeters hi our 
case The light venti icttlat wall, unites Macdonald, was at least sllghllv 
thickened in cveiy case 

The effects of emphysema, the inevitable complication of bronchial 
asthma, upon oxygenation and the puliuonaiy eii dilation are not easily 
mcasuicd but must be included in any appiaisal of the influence of asthma 
upon the licait In gcncial they may be analysed as follows : ( 1 ) A red tie 
lion in vital capacity, (2) an ineiease in the lalio of losidiisl air 1o Iting ca 
pacity, (3) a l eduction in the aua of the capillary bed, ('I) a reduction in 
respnatoiy surface area, (5) increased tension in the lesser circulation, fo) 
a clecrcasc m the assistance lemleied by the thoiacie and elinphnigiiifilie 
movements to ventilation and to the pulmonary and penrial circulation'', 
These changes lead inevitably to anoxemia ami flaps nfly to light venlrictt 
lar hypertrophy 

The dilatation of the puliuonaiy aitny and it** Intuit Ur* may have- lepi/ 
sented the cffoit of the vascular system to ae commodate ittelf to the In 
creased blood volume (Blown and fJJflin) In two v: ism. of pi >1 ye y thru tin 
vera Schrcycr found the puliuonaiy aitny much dilated anel with v/atb only 
one-half as thick as normally In neither ca l < wa i * the t jghl venlrie’le liypei- 
troplucd Tn our case, the hypertrophy of both the- tight auricle and tin 
right ventricle and the dilatation of the pulldown y at te ty way hr eowddt led 
typical findings of pulmonary heart disease 
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Brown and Giffin have studied renal function in eight cases of poly- 
cythemia vera. Albumin graded 1 to 3 was found m the urine in all, hya- 
line and granular casts m six, erythrocytes in one The phenolsulphon- 
phthalein elimination was slightly decreased in four cases and moderately 
decreased m two They conclude that polycythemia vera exerts no marked 
deleterious effect directly on the kidney Although Curschmann and Geis- 
bock both report chronic degenerative changes m the kidneys, usually an ex- 
treme vascular fullness only is found Turk says the renal changes are due 
to the “ simultaneous presence of hyperemia and vascular dilatation ” The 
glomerulonephritis in our case was probably due to a stieptococcus infection 
of the bronchi, tonsils or sinuses On one or two occasions, the sharp con- 
trast between the condition of this man as he came down to Denver from 
camp in the high mountains and Ins condition two weeks later was strongly 
suggestive that dys-acchmatization was also an important cause of the albu- 
minuria Since the blood pressure was never high and examination of the 
blood never showed marked nitrogen retention the lenal function was not 
seriously disturbed Experimental work of Richards 28 and his co-workers 
has indicated a prompt appearance of albuminuria when the oxygen supply 
to the kidney is restricted J A Campbell 28 has demonstrated degenerative 
and necrotic changes in both the liver and the kidney in certain animals for 
some time subjected to a low oxygen tension Clinically, in both acute and 
chronic mountain sickness, evidences of serious renal embarrassment are 
often found Oliguria with more or less albuminuria is commonly pres- 
ent, in the severe cases anuria may be found Return to sea level brings 
about a remarkable diuresis within 24 hours, and usually complete disap- 
pearance of the albumin Doubtless both the oliguria and the high cell vol- 
ume (hematocrit) in the very seveie cases reported by Monge are related to 
the gastrointestinal symptoms from which these patients often suffer 
Nausea and vomiting restrict the intake of fluids and diarrhea fuither con- 
centrates the blood The red blood cells in the urine may have been due to 
the glomerulonephritis or to leakage from an over-filled vascular system 

The edema which became massive at the end was lai gely renal but partly 
cardiac Alexander, Luten and Kountz included m their paper details of a 
postmortem examination of a chronic asthmatic who during life had de- 
pendent edenm, dyspnea and cyanosis suggesting cai diac insufficiency They 
found nothing unusual in the heart and therefore concluded that the edema 
m bronchial asthma might result from a letarded venous circulation The 
increased blood -v iscositv in our patient must have contributed greatly to this 
effect 

The drop m the red cell count during the last few months of this man’s 
life uas due to three causes (1 ) Residence at a lower altitude, (2) increase 
of plasma \olume from cardio-rcnal edema, (3) subacute glomerulonephritis. 



Conclusion 

The combination of cyanosis, dyspnea, and polycythemia is the clinical 
expression of chronic anoxemia and the response of the bone marrow to the 
physiological stimulus of that anoxemia When to this combination is 
added right ventricular hypertrophy, we have the syndrome of the “ black 
cardiac ” or the syndrome of Ayerza Prolonged obstruction in the lesser 
circulation anywhere from the main divisions of the pulmonary artery to 
.the pulmonary capillary bed may reproduce this clinical complex 
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A STANDARD TEST FOR MEASURING THE VARIA- 
BILITY OF BLOOD PRESSURE: ITS SIGNIFICANCE 
AS AN INDEX OF THE PREHYPERTENSIVE 

STATE * 

By Edgar A Hines, Jr , M D , and George E Brown, M D , F A C P , 

Rochcstei, Minnesota 

In health there is a balance of the various divisions of the autonomic 
nervous system that varies with the normal physiologic demands It is 
likely that phylogenetic and anatomic factors, as well as the functional 
requirements of the organs have determined certain thresholds of activity 
of the sympathetic control of the different organs The maintenance of 
cardiac rate at about 70 beats a minute, the control of surface temperature 
within a certain range, the activity of the sweat glands, and the control of 
the arterial blood pressure, illustrate these physiologic balances Over- 
activity of the sympathetic and parasympathetic components of the auto- 
nomic nervous system frequently affects or produces symptoms or syn- 
dromes so distinctive as to be recognized as clinical entities, such as irritable 
heart or effort syndrome, or, when affecting the vasomotor nerves of the 
peripheral vessels, as vasospastic or vasodilating disturbances which are 
familiar clinical conditions Neurogenic disturbances of the sweat glands 
are observed as forms of hyperhidrosis and hypohidrosis If imbalance of 
the vasomotor system involves a sufficient amount of the vascular bed, 
alterations in the systemic blood pressure follow 

Postural hypotension represents disturbance of the sympathetic system 
expressed m the blood pressure, and is probably due to disease of the sym- 
pathetic nerve endings Essential hypertension could be explained on the 
basis of vasomotor imbalance, with an abnormal degree of vasoconstriction 
The basis of the overactivity of the different portions of the autonomic 
nervous system is unknown, it may be constitutional or biologic Some 
disturbances of the sympathetic balance expressed as visceral neuroses are 
common among subjects of the constitutionally inadequate type Psychic, 
emotional, or traumatic upsets may be the activating factors The hor- 
mones that stimulate the sympathetic nerves (from the thyroid and supra- 
renal glands) play a part by affecting the nervous tonus Subjects with 
essential hypertension are usually constitutionally adequate types, exhibiting 
psychic hyperirritability, with evidence of increased influence of the sympa- 
thetic nervous system, and less of the parasympathetic nervous system 
The question involved m the pathogenesis of essential hypertension is 
whether the central or peripheral mechanism is at fault Is there a hyper- 
sensitive vasomotor center, or are the effector tissues, the sympathetic 

♦Read before The American College of Phjsicians, Montreal Februarj 10, 1933 
From the Drusion of Medicine, The Majo Clinic, Rochester, Minnesota 
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nerves, the vascular tissue, or the endocrine functions responsible ? Mona- 
kow and others have postulated that the vasomotor centers are hyper- 
irritable and set at a higher level Analogies exist m disturbances of the 
thermoregulatory centers m neurogenic fevers Moie recent experiments 
by Raab throw added light on this point He found that in cases of es- 
sential hypertension inhalation of carbon dioxide caused a rise m blood 
pressure several times greater than that of normal subjects Intel estingly, 
normal responses were found in hypertension m nephritis 

A Concept of Hypertension 

There is (a) a primary or major factor, consisting of a hyperreactive 
sympathetic vasomotor mechanism based on constitutional abnormality or 
imbalance, and (b) a subsidiaiy factor of “ wear and tear ” from various 
environmental agents which modify or accentuate or activate the constitu- 
tional factor (table 1) It is possible that this hyperreactive mechanism 

Table I 

Etiology of Essential Hypertension 

I Constitutional or X factor, expressed as 

Hypersensitive vasomotor center 
Abnormal reactor mechanism 
Arteriolar tissue 
Sympathetic nerve endings 
Endocrine 

II Subsidiary or accelerating factors of wear and tear 

Environmental agents 
Toxic or infectious effects 

can be acquired The aboriginal African negro does not have hypertension, 
but among the first and second generations of transplanted negroes, hyper- 
tension is common, and often more severe than among the native white 
subjects 

If there is a biologic basis which determines the subsequent development 
of hypertension, it should be possible theoretically to recognize this abnor- 
mality in the individual, from birth or perhaps from puberty, years before 
the onset of clinical h} pertension To establish this point, it was necessary 
to douse some tjpe of standard stimulus whereby the pattern of reaction of 
the a asomolor system could be determined 

' 4 

Tiie Cold Stimulation Test 

Hie test as employed consists m placing the subject in a recumbent 
position for fifteen minutes, or until the blood pressure has attained or 
approximated the basal le\el In cases of hypertension, as long as forty- 
Ihc minutes may be required With the cuff placed on one arm, the oppo- 
site hand is placed m ice water, 4° to 5° C , the blood pressure is taken at 
the end of tlurtv seconds and again at the end of sixty seconds The hand 
is removed from the ice water and readings are taken every two minutes 
mud tlie blood pressure returns to its previous basal level The highest 
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reading obtained is recorded as a measure of the response Except for a 
small group of subjects with hypertension the blood pressure returns to the 
basal level within two minutes after the hand is removed from the ice water 
This reaction is independent of any significant changes in the pulse rate 
There is response in both systolic and diastolic pressures, but somewhat less 
and more variable m the latter 

The Basis of the Reaction It is likely that the response to cold has 
purely a neurogenic reflex basis, because of the speed of the reaction, which 
is too rapid for the intervention of any known hormonal or chemical factor 
A tourniquet producing stasis of the flow of blood m the arm that is im- 
mersed fails to inhibit the reaction 

Data Two hundred and thirty subjects have been observed They 
included 69 normal subjects, 41 subjects with diseases other than of vascu- 
lar type, 26 patients with localized forms of vascular disease, 76 subjects 
with hypertension, and 18 subjects without hypertension who seemed to be 
normal except that they gave abnormal reactions The subjects were fairly 
equally divided as to sex 

The subjects with hypertension were grouped (on the basis of presence 
or absence of demonstrable organic changes in the retinal arterioles) as 
demonstrating organic or preorgamc types of the disease Table 2 is a 


Table II 

Responses of Blood Pressure to Cold Test 


Type 

Subject 

Mean rise in pressure 

Num- 

ber 

Age, 

years 

Systolic 

Diastolic 

Normal 

69 

15-55 

8 62 + 0 181 

8 14 + 0 182 

Hyperreactive , “ normal ” 

18 

17-40 

29 33 + 121 

23 33 + 1 05 

Hypertension 

Organic 

49 

24-64 

36 68+127 

24 38 + 0 978 

Preorgamc 

21 

24-64 

3715 + 207 

25 04 + 1 52 

Arteriosclerosis with hypertension 

6 

68-91 

35 00 + 499 

20 08 + 0 735 

Various diseases except vascular 

41 

18-45 

8 15 + 0 277 

7 27 + 0 192 

Vascular diseases without hypertension 

26 

22-82 

9 77 + 0 477 

847 + 0 353 


summary of the data obtained concerning all subjects studied On the 
basis of the response of the blood pressure to cold, there were two well- 
defined groups Group 1 includes subjects with minimal response to cold 
stimulation, and group 2 those whose response is two or more times greater 
In group 1 are the normal subjects and those with other diseases than hyper- 
tension The average response was 8 8 mm of mercury for the systolic 
rise and 7 93 mm for the diastolic rise The range was 5 to 15 mm systolic 
and 5 to 12 mm diastolic pressure Those subjects with increases as high 
as 15 mm of mercury have been considered arbitrarily as giving maximal 
normal reactions In group 2 are all patients with levels of blood pressure 
sufficiently elevated to cause them to be designated as having essential hyper- 
tension, and the 18 young, healthy adults of both sexes who had normal 
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blood pressures and no other symptoms indicative of hypertension, but 
whose reactions were abnormal The mean values for the response m 
blood pressure were 34 5 mm of mercury systolic and 23 2 mm of mercury 
diastolic The range was from 20 to 90 mm m systolic pressure and from 
15 to 65 mm m diastolic pressure (figure 1) Ninety-seven per cent of 



Fig 1 Response of systolic blood pressure to cold test 


the subjects with hypertension gave a minimal response in systolic and di- 
astolic pressure greater than the maximal response of any normal subject 
in group 1 With the exception of two subjects, the responses m group 2 
were two or more times greater than in group 1 The two subjects whose 
responses were not greater than normal had the organic changes and the 
high fixed levels of blood pressure of the malignant form of hypertension 
Basal levels were not attainable There was no significant difference in the 
response in blood pressures between the preorganic and the organic forms 
of h) pcrtcnsion In the group with hypertension there was significant cor- 
relation between the basal levels and the magnitude of the response in the 
sjstohc and diastolic pressures 

Constancy of the Reaction Repetition of the test at short and at long 
intervals showed a constancy of the reaction No conditioning effects were 
noted under fairlv parallel conditions 

Effects of Age We have insufficient data to allow us to state the effects 
of age on the reactions to cold Among older subjects, with high grades of 
arteriosclerosis, responses were normal Among older subjects with mild 
forms of lnpertension of the arteriosclerotic tjpe, responses were exag- 
gerated Further investigation of the effect of age, especially as regards 
infants and subjects in the later decades of life, should be carried out 

Effect of Rest Ilourl) observations of blood pressure have shown 
that controlled mental and plnsical rest has a depressor effect on both the 
magnitude of the fluctuations and on the mean levels of sjstolic and diastolic 
pressure in can-' of (csential lnpertension Short periods of rest (twenty- 
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four to forty-eight hours) had no significant effect on the response of the 
blood pressure to stimulation by cold Long periods of rest (one to two 
weeks) might significantly diminish the vasomotor reaction With resump- 
tion of actnity the reaction returned to its previous level 

Effect of Di ugs Derivatives of barbituric acid have a depressing ef- 
fect on the reaction to cold Sodium amytal in doses of 3 to 6 grains (0 2 
to 04 gni ) reduced the magnitude of the reaction from SO to 100 per cent, 
and the reduction endured from three to twelve hours The effect on the 
blood pressure could be obtained without objective slowing of the psychic 
reactions (figure 2) Bromides were much less effective Bismuth sub- 



nitrate given in doses of 30 grains (2 gm ) daily for periods as long as two 
weeks, had no effect on the reaction Calcium chloride given intravenously 
m doses of 71/2 grains (0 5 gm ) gave an increased response to the cold test, 
and a marked delay (thirty to sixty minutes) in the return of the blood 
pressure to basal levels Etltyl alcohol, given by mouth m doses of 0 5 c c 
for each kilogram of body weight, reduced the response to cold, the average 
decrease was 40 per cent The duration of the decrease was from two to 
twelve hours The depressor effect of alcohol was also demonstrable m 
the mean levels of systolic and diastolic pressure 

Effect of Anesthesia General anesthesia caused complete obliteration 
of the response Lumbar anesthesia produced a diminishing effect, roughly 
proportionate to the level of the anesthesia, and to the level of the systemic 
blood piessure With anesthesia to the level of the nipple line, the vaso- 
motor response was less than normal With gradual lowering of the level 
of anesthesia, the vasomotor reaction increased m magnitude to the pre- 
anesthetic level (figure 3) 

Effect of Quantitative Reduction of the Sympathetic Nervous System 
Following either cervicothoracic or lumbar ganghonectomy, or both, on man 
with normal blood pressures no change was found 111 the vasomotor re- 
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sponses to cold The response to cold of two subjects with transient hyper- 
tension was increased temporarily for several weeks after operation 

Following bilateral removal of the seventh to the twelfth or thirteenth 
thoracic ganglia of the dog, there was gradual reduction in the vasomotor 



Fig 3 Eftect of spinal anesthesia on the blood pressure response to cold test 


response to cold and psychic stimulation (figure 4) In this operation the 
preganglionic fibers that make up the greater and lesser splanchnic nerves 
are removed Splanchnic control is separated from that of the higher 
centers These experiments show that with probably complete removal of 
the vasomotor control of the splanchnic region, there is significant decrease 


arZI-Male 



I in 4 Effects of thoracic sympathetic resection on variability of blood pressure in dog 


but not obliteration of response of the blood pressure to stimulation The 
duration of the depressor effect is more than a >ear The preoperative levels 
tor s\«lohc and diastolic pressure are not changed by this operation The 
pressor reactions arc impaired 

Part Played by the Sup) arena! Glands Following bilateral supra- 
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renalectomy on the dog, with life maintained by injections of cortical ex- 
tract (Kendall), there was no significant decrease in the response of the 
blood pressure to the stimulus by cold If the cortical extract was with- 
held, the vasomotor lesponse to cold was maintained until critical levels of 
blood pressure supervened 

Comment 

The primary etiologic factoi in essential hypertension is believed to be 
some constitutional abnormality The significant question in pathogenesis 
is whether this abnormality is of central or peripheral origin Experi- 
mental work on the animal, with progressive reduction of the sympathetic 
vasomotor nerves, shows that the vasomotor reactions decrease in magni- 
tude as larger regions of vasomotor control are eliminated This points to 
a central origin It is likely that in subjects with essential hypertension 
the vasomotor centers react excessively to stimuli which in the normal sub- 
ject produce minimal response A parallel is seen m Raynaud’s disease, in 
which thermal stimulation (cold) causes excessive constriction of the periph- 
eral vessels In the early uncomplicated types of Raynaud’s disease, the 
evidence indicates hypersensitively reacting vasomotor centers In most 
cases of Raynaud’s disease the blood pressure responses to cold are in the 
maximal range for normal subjects 

If the hyperreactabihty in essential hypertension is due to a biologic 
constitutional defect, theoretically its existence should be demonstrable in 
early life The reaction to cold is probably of definite value m establishing 
this point A few subjects have been found to react excessively before 
puberty Many children of all ages should be studied and the results cor- 
related with the type of vasomotor reactions of the parents In this way 
the hereditary or familial factor could probably be determined Our study 
has shown that so-called normal subjects can be grouped as hyporeactors 
and hyperreactors It remains to determine the significance of the hyper- 
reaction There is no conclusive proof as yet that the “ normal ” subjects 
who react excessively to cold will eventually have hypertension The belief 
that they may be so afflicted in the future is based on the following ( 1 ) in 
the immediate ancestry of more than 7 5 per cent of the subjects with hyper- 
reactions there was a history of hypertension or of apoplectic death, this 
figure is undoubtedly understated, for deaths from cardiac or renal causes 
in the families were not included, and (2) at least 98 per cent of subjects 
with essential hypertension have hyperreactive responses The final proof 
will rest on follow-up studies carried out over a period of years 

One may question whether the hyperreactive subjects react excessively 
to other stimuli as well as to local application of cold There is close paral- 
lelism, as is shown m figure 5 It is probable that all sensory and psychic 
stimuli produce excessive reactions m the hyperreactive subject None has 
been found as effective as local application of cold We have not discovered 
other diseases than essential hypertension in which there were excessive 

16 
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reactions , exceptions may be found in hyperthyroidism In cases of fever 
there may be lowered responses Two subjects with Addison's disease had 
normal reactions Eight subjects with intermittent systolic hypertension, 
associated with tachycardia recognized as “effort syndrome,” have had 
normal reactions In two cases of aortic insufficiency with a secondary 
form of systolic hypertension, normal reactions were found In two cases 
of nephritis with secondary hypertension reactions were normal 

We believe that hyperreactions of the systemic blood pressure are of 



H Range of cold test 
El Range in £4 hour period 


Fig 5 Correlation of effects on the blood pressure of environmental stimuli, 

and stimulation by cold 

great importance in determining the vascular longevity During the as- 
cending period of life there is excessive intermittent tonicity of the smaller 
artenes associated with abnormal intermittent intravascular stress and 
strain Pathologic wearing of the vascular tissue could be postulated The 
first response to this excessive work on the part of the musculature of the 
arterioles is analogous to that occurring in the heart, that is, hypertrophy, 
a physiologic response With mesial hypertrophy, true organic narrowing 
of the arteriolar lumen exists With this organic narrowing of the distal 
arterioles, rising levels in systolic and diastolic blood pressure would be 
expected At this stage the condition is recognized as clinical hypertension, 
probably an irreversible condition, as indicated by the lack of response to 
therapeutic endea\ ors 

The value of diagnosing hypertension in the functional, or preorgame 
stage of the disease is obvious If therapeutic measures are to be of avail, 
they must be instituted before organic deterioration has developed We as- 
sume that the excessive reactions are the precursors and have etiologic sig- 
nificance m producing the state of hypertension If this assumption is 
granted, then the therapeutic \icwpomt is clarified The factors of wear 
mul tear assume great significance and the efTect of depressing the vasomotor 
reactions should he salutan Regulation of occupational and avocational 
actiuu i« important A large field of experimental therapeusis is opened 
Our work has just touched this interesting phase of the subject Enough 
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lias been done to give some hope that adequate measures of control, either 
medical or surgical, of the vasomotor lrntabihty -will be available m the 
future 

Summary 

There is impressive evidence to indicate that certain subjects have a 
constitutional or biologic abnormality which leads to the development of 
essential hypertension Demonstration of this potentiality should be pos- 
sible theoretically, years before the onset of clinical degrees of high blood 
pressure Subjects can be grouped as those with minimal and those with 
excessive responses of the systemic blood pressure to sensory and psychic 
stimulation A standard test has been devised which determines this re- 
sponse There is some evidence that the so-called normal subjects who ex- 
hibit this hyperreactivity will eventually suffer from hypertension unless 
development of this condition is forestalled 

At least 98 per cent of all subjects with hypertension of the essential 
form exhibit excessive reaction to local cold Subjects with other diseases 
have normal or minimal reactions + The cold test is useful in determining 
the efficacy of therapeutic measures to control the vasomotor irritability 
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THE DIAGNOSIS AND MEDICAL TREATMENT OF 

ANGINA PECTORIS * 

By Paul D White, M D , F A C P , 

Boston , M assachusetts 

Angina pectoris is one of the most important and interesting conditions 
that we meet m the practice of medicine today It has become increasingly 
so during our own generation and at present is a great and pressing chal- 
lenge to us all Our much vaunted civilization of but a few years ago has 
been receiving many rude shocks, and to these we may add the seemingly 
justified accusation that it has been responsible for much of the apparent 
increase in angina pectoris m our day Certainly such apparent increase 
cannot be ascribed wholly to better diagnosis since our forebears for over 
one hundred years have known this condition well, as you will note if you 
read the textbooks of medicine throughout the last century Angina pec- 
toris is the cause today of a great deal of the disability and of many of the 
deaths in a community like Boston, for instance Our own profession is 
riddled with it During 1931 the deaths of a few less than 3000 physicians 
of the United States were recorded in the Journal of the American Medical 
Association The causes of death were not reported in every case but 
m over 1000 heart disease was listed as the cause, leading the second most 
common cause, cerebral hemorrhage, by just 700 Heart disease occurred 
m 1065 and cerebral hemorrhage m 365 Pneumonia was third with 312 
Tuberculosis was far down the list with only 65 deaths The type of heart 
disease was specified m less than half the cases but in those so classified one- 
third (114) were reported as having died of angina pectoris, the other two- 
tlurds being diagnosed as endocarditis or myocarditis save for seven cases 
of pencarditis It is certain that many more cases of angina pectoris existed 
among those unclassified and quite probably also among those labelled simply 
“ myocarditis ” In the report of a single week, of 47 deaths in the medical 
profession with causes diagnosed, the heart w r as held responsible in 21, with 
angina pectoris and coronary thrombosis definitely diagnosed in eight of 
these '1 he misfortune is that most of these men w r ere under 70 years of 
age, of the 21 cardiac cases only six were 70 or over, there were four m the 
forties and six in the fifties It is evident that w r e must do something about 
the prcxention of this dread disease, and to that most important phase of the 
subject I shall return at the end of this paper It is my province now to 
di'-cuss niamh the diagnosis and medical treatment of angina pectoris 

U' i'j hifo-c the American College of Phjsicians, Montreal, Canada, February 


218 



DIAGNOSIS AND TREATMENT OF ANGINA PECTORIS 


219 


Recognition of Angina Pectoris 

At the very outset the prime need is to recognize angina pectoris when 
we meet it and not to mistake other conditions for it This task is gen- 
erally an easy one, but errors due to carelessness are not infrequent Let 
us begin with the definition and if we accept this definition, as I am con- 
fident we all do, we should not be troubled by the confusion that has 
occasionally, nay frequently, arisen m the past as to what is and what is not 
angina pectoris Following Heberden who invented the expression, we 
should consider angina pectoris to mean a strangling or pressing sensation 
(not a stabbing pain or an ache) under the sternum occurring paroxysmally 
as the result of exertion, excitement, or other stimulus, and subsiding within 
a few minutes under the influence of rest or of nitrites The only excep- 
tions to this rule that may be allowed are the infrequent instances of similar 
sensations occurring undo the same circumstances but in other parts of the 
chest in front or in either arm with or without radiation to the substernal 
region Almost the rarest of the sites of true angina pectoris is the pre- 
cordium itself in the region of the cardiac apex, that is, in the left breast 
Radiation of the substernal oppression to left or to right, or to both sides, 
across the diest, towards or into the axillae is common, but much more so on 
the left side Radiation to the left upper arm is frequent, to the left lower 
arm less common, and to the left hand and fingers relatively infrequent 
Radiation to both arms occurs occasionally but to the right arm alone only 
rarely, although I have met an instance of an oppressive sensation limited 
to the right wrist, the cause of which was coronary disease Radiation to 
the neck in the middle or on either side is infrequently encountered, to the 
jaws still less often, and to the back very rarely I cannot recall a single 
instance in which the sensation radiated downwards into the abdomen or 
legs, although it may sometimes start in the epigastrium and penetrate 
upward under the sternum As a rule the more severe the substernal op- 
pression the more extensive the radiation, but there are frequent exceptions 
to this rule, and m some cases a 'very severe strangling sensation remains 
closely located in a small area under the middle of the sternum When 
radiation does occur, the sense of oppression becomes modified to a burning, 
tingling, or numb feeling the further it radiates Finally, it should be ob- 
served that among the stimuli that may produce angina pectoris there is m 
rare cases paroxysmal tacli) cardia or parox) smal auricular fibrillation with 
rapid ventricular rate, the oppression in the form of the so-called status 
angmosus persisting while the tachycardia persists, just as it would do if 
there were persistence of other factors like exercise or excitement, this 
association of angina pectoris with paroxysmal tachycardia or paroxysmal 
auricular fibrillation has been recently called to attention because of the 
likelihood of confusing it \i ith coronary thrombosis The middle-aged or 
elderly male is most commonly the a ictim of angina pectoris, usually follow - 
mg much strenuous In ing 

Symptoms other than the substernal oppression, that have sometimes 
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been referred to as a part of angina pectoris are a sense of impending dis- 
solution and faintness Neither of these has been at all a common accom- 
paniment of angina pectoris in my experience Actual syncope (syncope 
angmosa) is rare Angina pectons sine dolore, a paradox in itself, is a 
term that has been used to describe feelings or symptoms that are assumed 
to occur as the result of acute coronary insufficiency in the place of the 
characteristic oppression or its variations The term is very unsatisfactory 
and confusing and should be dropped In contrast to coronary thrombosis 
which may be painless angina pectoris is a symptom and if that symptom is 
absent we cannot call other symptoms such as giddiness or an all-gone feel- 
ing angina pectoris even though coronal y disease is present When syncope 
complicates angina pectoris the oppressive feeling comes first 

Types and Causes of Angina Pectoris 

The fundamental types or causes of angina pectoris may be briefly con- 
sidered now Although the last word has as yet by no means been said 
with reference to the pathogenesis or mechanism of angina pectoris, we have 
advanced far enough to have a much clearer idea of the situation than was 
possible a generation ago when the controversy was at its height between 
those who supported the aortic origin of angina pectoris and those who 
suppoited its coronary origin Four weighty arguments that have almost 
conclusively proved that the symptom is due to coronary insufficiency are 
first, that angina pectoris and proved coronary occlusion give the same kind 
and location of pain, second, that angina pectoris is often complicated by 
coronary thrombosis or indeed may appear for the first time after coronary 
thrombosis, third, that those cases of luetic aortitis with narrowing of the 
mouths of the coronal y arteries are the ones that show angina pectoris while 
those cases of luetic aortitis who fail to show coronary mouth involvement 
c\en though the aortic lesions may be much more extensive, perhaps with 
actual aneurysmal sacs, do not have angina pectons, and fourth, that con- 
striction of the coronary artery m the dog produces pam while distension of 
the aorta does not Thus we start with the premise that angina pectoris is 
caused by temporary coronary insufficiency Equally important and even 
more conclusive is the evidence that the symptom occurs most readily in m- 
duidiials with nervous hypersensitivity It is practically unknown in 
lethargic persons and in full-blooded negroes, no matter how much coronary 
disease may be present in them This very fact accounts for one of our 
greatest difficulties in the diagnosis of angina pectoris , the persons who are 
apt to have symptoms of various sorts easily produced arc very likely to have 
angina pectons also, although often the relatively sheltered lives that many 
of the c e mdiuduals lead doubtless protect them from the strains that usually 
precipitate angina pectoris With these introductory remarks we may at- 
tempt a simple classification of the tjpes of angina pectons as follows; the 
Hr^t two groups are cjuite certain, the last three probable or possible: 

1 Toronarj arterial sclerosis A loss of elasticity with or without 
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much calcification and narrowing of the coronary arteries is the most com- 
mon lesion in angina pectoris In such cases the pam is .doubtless induced 
by the improper functioning of the coronary circulation when there is extra 
demand on the m 3 ocardium , the myocardium in its turn is often thickened 
as the result of chronic hypertension or other strain and so requires more 
blood than before The predisposing factors which impose the extra load 
are mainly, exertion, excitement, and eating, but include also anemia and 
tach}*cardia, the latter induced by thyrotoxicosis or occurring paroxy'smally 

2 Coronary' mouth occlusion by luetic aortitis or in a very rare case by 
ball valve obstruction from vegetations on the aortic valve may cause angina 
pectoris w ith such provocation as outlined under coronary sclerosis or indeed 
with less provocation 

3 Coronar} T arterial vasoconstriction, a vascular spasm, has been sug- 
gested as an occasional or frequent cause of angina pectoris, perhaps in the 
smaller vessels superimposed on sclerosis of the larger trunks It has not 
been proved but may help to explain the attacks of angina pectoris occurring 
in hypersensitive individuals who suffer from hypertensive storms with 
relief of the angina pectoris on such occasions not directly related in time 
to the drop m blood pressure However, in such cases further factors like 
aortic regurgitation or thyrotoxicosis may be present, and always or almost 
always structural changes in the coronary arteries themselves 

4 Marked aortic regurgitation and marked aortic stenosis have been 
found m a few cases of angina pectoris with no evidence of coronary' disease 
clinically, but as yet there has not been clear postmortem evidence that the 
coronaries or their mouths are entirely normal Also it has been in a part 
of this very' group consisting of young people with marked aortic regurgita- 
tion that angina pectoris has occurred with hypertensive storms perhaps 
attended by coronary' vasoconstriction It is possible that, but open to some 
question whether, the diminished coronary blood flow that exists with 
marked aortic regurgitation or marked aortic stenosis can be sufficient basis 
for angina pectoris of effort 

5 Finally, we have recently encountered an infant who on such exertion 
as taking its milk would grow pale and cry out as if in pain and who after 
death from collapse at the age of four months showed the rare anomaly' of 
malposition of the left coronary' artery which arose from the pulmonary' 
artery' instead of the aorta The electrocardiogram of this child showed 
typical coronary T-waves The heart was enlarged and before death we 
had made a tentative diagnosis of congenital idiopathic hypertrophy' 

In concluding these comments concerning the types of angina pectoris 
it should be added that certain conditions like severe anemia and thyro- 
toxicosis favor the onset of angina pectoris but do not cause it in a perfectly 
sound heart so far as we are aware Extremely rare cases m v hich pressure 
on the coronaries from w ithout gives rise to pain have been referred to as 
possible but I have not myself encountered any 
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Diagnosis of Angina Pectoris 

The diagnosis of angina pectoris is wholly dependent on the patient’s 
history unless one happens to observe a typical attack and note its relief by 
rest or nitrites The sensation of the patient is the entire clue, all else is 
merely suggestive or corroborative of the diagnosis of coronary disease 
Since it is obvious that this is so and since the diagnosis is a most important 
one, it behooves every one of us to take personally the detailed history given 
by the patient himself, and not to delegate the history taking to a relatively 
untrained medical student, assistant, or secretary It is far better to delegate 
the physical examination than the history if for any exceptional reason the 
entire examination cannot be made by oneself It is failure to observe 
this simple precaution of taking a careful detailed history of symptoms that 
has caused most of the mistakes of omission or commission m the diagnosis 
of angina pectoris It is probably neither wise nor conclusive to give 
epinephrine as a diagnostic test 

There may or may not be complications with angina pectoris The 
commonest are hypei tension, cardiac enlaigement, coronary thrombosis, 
and nervousness Less common, but not infrequent, are aortic valvular 
disease, luetic aortitis, diabetes, and well marked generalized arteriosclero- 
sis Rare are congestive failure, auricular fibi illation, and mitral valvular 
disease About one-fiftli of all the cases show no abnormalities of the 
circulation on physical examination* roentgen-ray study, or electrocardiog- 
raphy A few show no abnormalities except for intraventricular block or 
coronary T-waves in the electrocardiogram, these are common enough to 
make it vwse to take electrocardiograms of men or women over 40 years old 
in all insurance examinations for large sums A few instances have been 
recorded of transient changes m the electrocardiogram during attacks of 
angina pectoris , the opportunity to obtain such records is, however, infre- 
quent and the finding is not a constant one 

The differential diagnosis of angina pectoris is generally a simple matter 
This symptom should not be confused with the dull prolonged heartache or 
sharp stabbing knife-hke or “ pins and needles ” pains of neurocirculatory 
asthenia or of big pounding hearts in nervous persons, even though such 
pain may be referred occasionally to the shoulder or clown the left arm as a 
numbness It is this kind of pain that is most often called pseudo- or false 
or secondary angina pectoris , such terminology is misleading These ach- 
ing or stabbing pains are a \ancty of doloi peel on ? but not of angina 
pcclorn as TIeberden himself clearly recognized In fact, angina pectoris 
is often described by the \ ictun as not being pain at all, while the stabbing 
and aching sensations arc al\\a}s described as pain or dolor There are 
four clues to the differentiation of these pains, which are largely of nervous 
origin, from angina pectoris fl) their site (left breast), (2) their character 
< dc .'■cubed abo\e), (3) sen«utn encss of the left breast to touch or pressure, 
and (4) other symptom* of neurocirculaton asthenia like sighing, famt- 
ut's, and exhaustion Angina pectoris itself may be slight or severe, but 



DIAGNOSIS AND TREATMENT OF ANGINA PECTORIS 


223 


it is always angina pectoris and not pseudo-angina pectoris It is, how- 
ever, important to remember that both angina pectoris and neurocirculatory 
asthenia may coexist m the same patient, the unravelling of such a case is 
of great uitei est and importance 

The next most common confusion m the differential diagnosis in the 
past has been between angina pectoris and coronary thrombosis Although 
the clear separation clinically has been made only in the past decade, it is 
now easy except for rare borderline cases which need further study The 
pam of coronary thrombosis is exactly like that of angina pectoris except 
that it is much more prolonged, lasting horns instead of minutes, and often, 
but not alwa) r s, it is more severe 

So-called aortic pam probably occurs only when the aortic wall is seri- 
ously involved, and then it is quite likely to be due as much, or more, to the 
result of pressure of the dilated aorta, especially if there is a saccular 
aneurysm, on adjacent structures as to the lesions in the aortic wall itself 
True aortic pam in clear cut cases is quite different from angina pectoris 
It consists of a prolonged heavy ache, sometimes likened to a throbbing 
toothache, and often lasting hours or days at a time, unrelieved by nitrites 
and at times requiring morphine repeatedly, or paravertebral alcohol injec- 
tion It is commonly located in the region of the upper sternum and base 
of the neck especially to the right of the midline and often in the right 
shoulder or arm also, probably because the common site of extensive in- 
volvement of the aorta is in its ascending portion and is directed to the 
right An interesting type of aortic disease that has recently attracted our 
attention because of the possibility of its confusion with coronary throm- 
bosis, rather than with angina pectoris, is dissecting aneurysm of the aorta 
Severe prolonged substernal pain, and usually upper back pain too, occur 
when the aortic wall is split, and sudden death may ensue hours or days 
later when the dissecting aneurysm ruptures into the pericardium or pleura 

Pericardial and pleural pam is easily differentiated from angina pectoris 
by its prolonged character, its usual aggravation by respiration, its associa- 
tion with an acute infection, and by the presence in most cases of a friction 
rub 

Finalfy, we come to four causes of pain in the upper chest not due to 
involvement of the cardiovascular apparatus itself They are, first, trouble 
with the bones, joints, muscles, or bursae of the thoracic cage, spine, or 
arms due to muscle strain, arthritis, or bursitis The differentiation of 
this type of pain from angina pectoris is simple in nearly every case because 
of its usual location in other than the substernal region, its aching character 
and prolonged duration, and its aggravation by certain movements or posi- 
tions of the thorax or arms The other three causes of chest pain simulat- 
ing angina are all subdiapliragmatic m origin They are peptic ulcer, 
gall-bladder disease, and gaseous distension of the gastrointestinal tract, 
particularly of the stomach and colon The pain of peptic ulcer often 
radiates up under the sternum and may extend out to the left shoulder and 
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into the left arm or into both arms but it is burning rather than strangling 
in nature, it lasts more than a few minutes as a rule, and it is relieved by- 
food Gall-bladder pam rarely need be confused with angina pectoris , its 
maximal site is usually m the right upper quadrant of the abdomen or m 
the epigastrium, when it is referred to the chest it goes to the right shoulder 
or back m most cases , it is colicky m nature, often associated with vomit- 
ing, and it lasts for more than a few minutes When it is of a character 
suggestive of heart pam it is coronary thrombosis rather than angina 
pectoris from which the gall-bladder disease must be differentiated It 
must be recognized, however, that gall-stones and coronary disease not in- 
frequently occur together m the same patient The final condition, namely 
gaseous distension of stomach or colon, has for a long time been very 
confusing so far as the heart is concerned and has been m part responsible 
for the traditional misnomer of acute indigestion for angina pectoris and 
coronary thrombosis However, this confusion should melt away in the 
light of our present knowledge and of careful study of individual cases 
It is true that angina pectoris ‘may be precipitated or its occurrence favored 
by distension of the stomach with food and air and by the increased metabo- 
lism that results from active digestion, it is also true that in some people 
constipation and distension of colon with gas and feces favor the occurrence 
of coronary pain, and finally it is true that relief of an individual attack of 
angina pectoris may or may not be attended by the belching of gas from the 
stomach, but these are all simply associated conditions, do not themselves 
give rise to typical substernal oppression which might be confused with 
angina pectoris, and are more likely to be absent than present Their im- 
portance has been greatly exaggerated except as they may prove to be 
exciting or aggravating factors Many people belch gas frequently and 
have persistent bloating of stomach and colon without angina pectoris and 
many people have angina pectoris without any gastrointestinal symptoms at 
all 

In leaving the differential diagnosis of angina pectoris I need simply 
add that there arc a few other infrequent causes of chest pain easily dis- 
tinguished from angina pectoris because of the character, duration, or site 
of the pain, such causes are herpes zoster, tabes doisalis, mediastinal or 
bronchial tumors, and subdiaphragmatic hernias 

Treatment or Angina Pectoris 

The medical treatment of angina pectoris is of great importance, con- 
trary to the fatalistic belief of many doctors and laymen who are so im- 
pressed bv the uncertainly of life m the cases of those afflicted that they 
consider it unnecessary to take any particular measures Of immediate 
concern, of course, is the treatment of the attack itself and the traditional 
measures are well known to you all. rest and nitroglycerine or amyl nitrite 
Standing or sitting stock stdl is of prime importance and alone may permit 
die attack rptickly to subside. Recumbency is to be avoided; m fact when 
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the attacks come on at night m bed, the quickest relief is usually obtained 
by getting up at once and standing by the bedside Some patients tell of 
their ability to walk off the attack , tins is usually, I believe, impossible, and 
probably always dangerous Inhalation of amyl nitrite from a pearl quickly 
dissipates the oppression through its vasodilating effect Its strength, how- 
ever, is lather overpowering for some people, it is sometimes a bother to 
break the pearl, and it is rather expensive for frequent use Nitroglycerine 
m tablet form m the dosage of 1/200 gram crushed and dissolved in the 
mouth acts almost as quickly as does amyl nitrite, is more easily taken, and 
is less expensive The larger doses of 1/100 and 1/50 of a grain of 
nitroglycerine should be used cautiously for not only may they give rise to 
unpleasant symptoms of excessive flushing of the face and throbbing and 
congestion m the head, but in sensitive individuals they may cause faint- 
ness, collapse, and actual syncope, as we have discovered in four of our own 
patients m the past two years If no nitrites are available whisky and 
brandy may be used for relief of an attack but their action is rather slow 
Morphine should not be resorted to except when the distress is maintained as 
with paroxysmal tachycardia or coronary thrombosis A few patients have 
told me that certain exercises like deep breathing, contraction of the ab- 
dominal muscles, and belching of gas seem to help to abolish the substernal 
oppression of angina pectoris 

To prevent attacks of angina pectoris when this symptom has once 
appeared and to treat the underlying coronary disease, strict rules of rest 
and exercise and diet should be laid down Medicinal therapy is far less 
important except under the following three circumstances if luetic aortitis 
is present, careful but thorough antiluetic therapy should be instituted be- 
ginning with mercury or bismuth and potassium iodide and alternating such 
a course with one consisting of the administration of neoarsphenamine, if 
severe anemia is present it should be treated as indicated with liver extract 
or iron, if paroxysmal tachycardia occurs, quinidme sulfate rations may 
help Vasodilating and sedative drugs given at intervals seem to help some 
individuals, especially the bromides or barbital for nervousness, and they 
may be tried more or less routinely , often, however, they have no beneficial 
effect, and if so they need not be continued after a trial course These 
drugs include theobromine, theophylline ethylene diamine, the nitrites, pan- 
creatic and muscle extracts, carbon dioxide inhalations, barbital compounds, 
and the bromides There is one very useful procedure that may be adopted 
in rather severe cases, to help render life less miserable and more active, 
that is to use a nitrite like nitroglycerine prophylactically at intervals as 
needed to permit the accomplishment of necessary activity such as dressing 
in the morning, going to stool, and starting off to work Such a measure 
should, however, be regarded as a privilege and not abused It has proved 
helpful m a number of my patients and in some has been used advanta- 
geously instead of the alternative procedures of complete invalidism or of 
paravertebral alcohol injections Similarly sodium nitrite or better still 



226 


PAUL D WHITE 


erythrol tetramtrate may be given at night to help to prevent the angina of 
decubitus The erythrol is sometimes too strong and causes headaches, 
if it does, the usual dose of 1/2 grain may be reduced to 1/4 gram 
Finally, alcohol in the form of whisky or brandy may be used prophy- 
lactically at intervals, it is effective m some cases but it is probably not a 
good habit to establish and it is expensive Digitalis has not proved of 
value m my cases , in fact in some it has apparently aggravated the trouble 
Of all therapeutic procedures for angina pectoris, lest is the most im- 
portant and the most neglected It is well to advise at the very beginning 
saturation with rest covering at least a few weeks or probably more bene- 
ficially a few months Certainly angina pectoris is just as important as 
many other things like nervous prostration and tuberculosis that are treated 
by prolonged rest, and it is almost always benefited though usually not 
completely cured by such rest Nature is striving to improve the coronal y 
circulatory deficiency and the best way to help this natural tendency is to 
get rid of physical and nervous strain at least for the time being Some- 
times angina pectoris disappears altogether even without absolute rest but it 
is more likely to do so with rest Nervous tension which is an important 
part of the background of angina pectoris is also benefited by rest and 
perhaps even moie than is the coronary disease itself Then after the 
initial saturation with rest, rations of rest periodically are invaluable, such 
rations may consist of weekends in bed regularly, a long weekend away 
from home every fortnight, a week of rest once a month, or a fortnight of 
lest every three months There are various ways to work this out Mean- 
while there should also be a daily rest, for example, a lazy hour after 
luncheon, and bedtime should be early To have breakfast in bed some- 
times helps For each case the doctor should prescribe the amount and 
time of rest and exercise as carefully as he w f ould prescribe a medicine 
But with all this, great care must be taken to avoid the establishment of a 
neurosis which may be more difficult to treat than the angina pectoris itself 
A healthy optimistic attitude of nnnd must be constantly maintained by the 
doctor and inculcated in the patient , psychotherapy of this sort is invaluable 
Exercise within the patient’s leseive is advisable It is good to main- 
tain pioper tone of the general musculature of the body, to have the 
diaphragm in good working order, and to keep the brain and the bowels in 
condition by physical exercise, of which walking and mild calisthenics arc 
the best for the cardiac patient Golf is permissible if it is carried on in a 
lusurol) manner and not on hilly courses, and if it does not cause angina 
pectoris Fishing is often ideal Most of the more strenuous games and 
spoils arc to be discountenanced After every meal there should be at least 
one-half hour and preferably one hour of lest m the sitting position 

E\utuncnt m contrast to exercise should be studiously avoided by 
patients with angina pectoris It is unwise to take unnecessary risks, and 
to court excitement is such a risk Contact with crowds may be included 
sure Anger is dangerous llurr\ and worn induce a nervous element 
tiiat nu\ be the last straw. 
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Theie aie certain measures for the improvement of the general health 
that sometimes help also m reducing the frequency and severity of angina 
pectoris and even in rare cases m abolishing it altogether for the time being 
Included m these measures, all of which are worthy of consideration, are 
the dealing up of focal infections like infected teeth, the correction of 
surgical conditions that give rise to distress or irritation such as gall-stones 
or hernias, the control of constipation, and the use of methods of physical 
theiapy like caibon dioxide baths, massage, and perhaps diathermy So 
far as I know these measures have only an indirect influence on angina 
pectoris, but if that influence is favorable it does not mudi matter whether 
it is direct or indirect The regulation of habits and the institution of 
physical therapy under the pleasant and restful surroundings of some health 
resorts and spas are undoubtedly of benefit to some patients with angina 
pectoris, and periodic resort to such places once or twice a year for a few 
weeks may be well worth while Caution should be exercised, however, 
against doing too much m the way of surgery, dentistry, or physical 
therapy m a short space of time 

Finally, we come to diet and climate There is no special diet to be 
recommended in the treatment of angina pectoris, but there are simple rules 
Hearty meals, food difficult to digest or noted as favoring the accumulation 
of gas, dinner at night, and stimulating drinks like strong coffee had best 
be avoided As already advised there should be a rest period after meals 
The use of alcoholic beverages need not be denied but heart symptoms will 
often follow any excess in this direction Wine and beer perhaps are help- 
ful m reducing the nervous tension in some people with angina pectoris 
The low incidence of coronary disease in chronic alcoholism is, however, 
scarcely enough of a benefit to counterbalance the disagreeable character of 
the lives of such alcoholics and their cirrhotic livers Most of my own 
angina pectoris patients have not used alcohol, of one group of 331 cases 
194 or 59 per cent have been abstainers However, one of the heaviest 
drinkers in my practice was one of those most seriously affected by angina 
pectoris in frequency and severity, the only possible benefits that he may 
have derived from his habit were that he lived a carefree life (he fortu- 
nately was able to) and that he survived 20 years of the angina pectoris 

Tobacco is probably a different matter I am inclined to believe that 
it is wise to advise its omission in angina pectoris since it does in some 
individuals prepare the ground for attacks Most patients claim that smok- 
ing makes little or no difference in influencing the frequency or severity of 
their angina pectoris Of a series of 331 angina pectoris patients of my 
own 87 or 26 per cent smoked to excess, 100 or 30 per cent used tobacco 
moderately, and 144 or 44 per cent were non-smokers 

Little need be said about climate except that a nuld climate winter and 
summer favors longevity in angina pectoris, it is important to avoid heat 
but much more important to avoid the cold 

Roentgen-ray treatment of angina pectoris has been proposed and tried 
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during the past few years, by radiation of the posterior nerve roots and the 
chain of sympathetic ganglia Little has come of it to date 

For intractable angina pectoris m carefully selected cases paravertebral 
alcohol injections and nerve section have proved of value These methods 
of treatment are dealt with in the paper by Dr James C White 

It has become my firm conviction, as the years of my experience with 
angina pectoris go by, that much may be done to make the lot of the victim 
of angina pectoris easier and happier, and to prolong his life Many of the 
catastrophes of sudden death in angina pectoris that we read about so often 
in the newspapers are avoidable; some are not We should do all we can 
to keep alive valuable members of society for the sake of their families, 
friends, and communities, and it is unfortunately j’ust these valuable people 
who are apt to suffer from angina pectoris 

Finally, in closing let me quote fiom an early English translation pub- 
lished m 1542 of the “ Regiment of Helthe ” of the University of Salerno, 
the medical school of note which flourished m Southern Italy in the Middle 
Ages Whether angina pectoris was one of the evil conditions to be pre- 
vented by following these lules we cannot say but it is likely that it was 
“ The first doctrine is that he that desireth helth of body must eschew and 
avoyde great charges, thought, and care The second doctrine is to 
eschewe anger The thyrde doctryne is to eate and drynke sobrely 
The fouith doctrine is to make a light souper ” The fifth doctrine 
advises exercise Some theie be, however, who would prefer to follow 
Edna St V incent Millay’s poem where it is written 

I burn my candle at both ends 
It will not last the night 
But ah my foes, and oh my friends, 

It gives a lovely light 

Between the extremes of complete disregard of health and excess of 
prudence there lies a middle course which should avoid piescmle angina 
pectoris and yet allow one to enjoy a useful and a happy life 



EXPERIMENTAL AND CLINICAL STUDIES IN THE 
SURGICAL TREATMENT OF ANGINA PECTORIS * 

By James C White, M D , Boston , Massachusetts 

Following Frangois-Franck’s 1 suggestion that the pam o£ angina pec- 
toris could be relieved surgically, Jonnesco, 2 Leriche, 3 Danielopolu, 4 and 
Hofer 5 abroad, and Coffey and Brown 0 in this country have developed op- 
erations for resecting part or all of the known cardiac nerves in the neck 
These structures consist of the superior, middle, and inferior cervical sympa- 
thetic ganglia and their cardiac branches , also the depressor nerve when it is 
present as a separate branch of the vagus All of these procedures have 
produced strikingly successful results in some cases, but none has been 
uniformly successful As a result there has been complete confusion con- 
cerning the physiology of cardiac pain and its pathways to the central 
nervous system This problem was bound to remain insoluble until an 
operative procedure could be devised which would give consistently success- 
ful results, or until a method could be found of studying cardiac pain m 
animals Mandl’s 7 and Swetlow’s 8 method of paravertebral injection of 
the sympathetic ganglia is now promising to fulfill the first requisite, in that 
attacks of angina pectoris can be definitely stopped by successful injections 
of the upper thoracic sympathetic ganglia The second requisite has been 
fulfilled by a recent discover}' of Sutton and Lueth 0 which has made possi- 
ble the experimental production of cardiac pain in dogs 

Using this method, which consists of the temporary occlusion of the 
descending branch of the left coronary artery, White, Atkins, and Garrey 10 
have tested the efficiency of the different possible neurosurgical operations 
for denervatmg the heart m a series of 29 dogs 

In four control animals it was found that occluding the flow of blood in 
the descending branch of the left coronary artery for periods of from IS to 
30 seconds produced uniform and definite signs of discomfort m each dog f 
It was impossible to maintain the occlusion for over 30 seconds without 
causing unnecessary suffering on the part of the animals Division of 
both vagi or of the upper five pairs of intercostal nerves had no effect on the 
pain (Table 1 ) In seven dogs m which one or both stellate ganglia 
were removed evidences of pain were still present, as was also the case m 
two dogs after resection of the left sympathetic trunk from the stellate 
down through the fourth “thoracic ganglion But when this last named 
procedure was performed on both sides, no evidence of pain could be 

*Read before the American College of Phjsicians at Montreal, February 10, 1933 
From the Cardiac Clime and the Surgical Sen ices of the Massachusetts General Hospital 
| For want of a better word to describe the characteristic reaction to experimental 
coronary occlusion of this duration, the phenomena described abo\e will be referred to 
hereafter as evidence of cardiac pam But it is most important to emphasize that none of 
these animals was eter permitted to suffer acutelj 
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Table I 


Efficiency of Various Neuro-Surgical Procedures in Interruption of Cardiac Pain Pathways 

in the Dog 

Reaction to Occlusion 

Dog Neuro-Surgical Operation of Coronary Artery 


Controls 



l 4 


+ + + 
++ + 
+ + + 
+ + + 


5 Stellate Ganglionectomy (Left) 

S “ through D 4 (Left) 

7 “ “ D 5 (Left) 


+ + + 
+ 

+ + + 


8 

9 

10 

11 

12 

13 

14 


Bilateral Stellate Ganglionectomy 


II 44 It 

l« U It 

II II <1 

II (I II 


through D 4 


+ + 
++ 
+ + 
+ 

+ + 
+ + 
0 


15 

16 

17 

18 
19 


Posterior Root Section, D 3 -D 7 (Left) +H — h 

“ “ “ D 1 -D 4 (Left) + 

•* “ “ D,-D 4 (Right & Left) + + +• 

Anterior and Posterior Root Section, Dt-Ds (Right & Left) 0 
Posterior Root Section, Di-Ds (Right & Left) 0 


20 Intercostal Nerves, D1-D5 (Right & Left) + + + 

21 Division of Vagi (Right & Left) + + + 


elicited Two dogs m which the upper five posterior spinal roots were cut 
bilaterally also showed no evidence of pain Protocols and kymograpluc 
tracings of these experiments are given m the recent paper referred to 
above 10 

From these experiments it is apparent that only removal of the upper 
thoracic ganglia or section of the corresponding posterior spinal loots can 
cut all the afferent connections between the heart and the central nervous 
svstem There must therefore be direct connections between the second, 
thud, fourth, and possibly the fifth thoracic ganglia and the heart which 
cannot be reached by any of the classical operations in the neck 

Observation of the motor response of the heart to stimulation also shows 
direct connections between the thoracic ganglia below the stellate and the 
heart While faradic stimulation of the stellate ganglia causes an increase 
of heart rate up to 80 per cent, stimulation of the second and third thoracic 
ganglia after resection of the stcllatcs causes an acceleration of heart rate 
up to 5S per cent (Table 2 ) In some instances there was an even greater 
increase m pulse rate on stimulating the second and third thoracic ganglia 
than on stimulation of the stcllatcs These observations corroborate the 
work of Cannon, Lewis, and Britton 11 

Previous operators have felt that removal of the cervical sympathetic 
ganglia with their superior, middle and inferior cardiac nerves was suf- 
ficient to denervate the heart This was a natural supposition, as no other 
nip 'the tic cardiac nerves were known five vears ago That 40 per cent 
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Table II 

Increase in Heart Rate on Sympathetic Trunk Stimulation 


Dog 

Stellate 

Di & D 2 

22 

11% Left 

— 

23 

78% Right 

— 

24 

80% Right 

— 

25 

75% Right 

— 

26 

88% Right 

7% Left 

27 

20% Left 

55% Left 

28 

10% Right 

28% Left 

29 

4% Left 

58% Right 


Faradic stimulation of stellate or of 2nd and 3rd thoracic ganglia after section of the vag 
or their paralysis with atropine The figures recorded above represent the greatest percentage 
increases in heart rate which were obtained In Dog 25, the spinal cord had been previously 
transected m its third cervical segment and both adrenal glands had been removed, in order 
to eliminate the possibility of any reflex stimulation of the Dram centers or the adrenal glands 

* 

of these operations were failures is probably accounted for on the basis that 
surgeons neglected these direct thoracic connections which we have described 
1 mining between the heart and the sympathetic ganglia below the level of 
the stellates (Figure 1 ) These connections have recently been shown 
in the anatomical dissections of Jonnesco and Enarchesco, 12 Braeucker, 13 and 
Kuntz and Morehouse 14 Their physiological importance in conducting 
both afferent and efferent impulses is shown in our experiments 

Clinical results based on these anatomical and physiological findings are 
as follows Where the sympathetic rami and ganglia were blocked with 
alcohol m 28 cases of severe angina pectoris, 57 6 per cent of cases were 
entirely relieved of their attacks on the injected side, another 23 1 per cent 
were greatly benefited, 7 7 per cent were but slightly improved, and only 
116 per cent were failures All of these cases were carefully selected by 
Dr Paul Dudley White as being the most severe or obstinate cases of 
angina pectoris coming to the clinic Milder cases which could be main- 
tained in even relative comfort on a medical regime were never treated 
surgically None was refused on account of being too sick, although several 
would have been impossible risks for any form of nerve resection All 
were totally unable to perform any kind of work, and several were having 
many attacks while at rest in bed Many had had previous coronary 
thrombosis In spite of this, good results were achieved in 80 per cent of 
the cases treated by alcohol injection, as against 58 per cent reported for the 
several varieties of cervical sympathectomy * Each case of failure appears 
to have been due to faulty injection Outside of one death from broncho- 
pneumonia in a moribund woman of 85, no serious complications have 
resulted from these injections, but a varying degree of alcoholic neuritis of 
the intercostal nerves is a frequent and at times a most annoying complaint 
after injection therapy 

In four cases where the sympathetic ganglia have been resected from the 

♦Three further patients with aneurism of the aortic arch were entirel} relie\ed of 
their pain by injection of onlj the first and second thoracic ganglia 15 

For the technic of performing para\ ertebral alcohol injection, see pre\ious papers b> 
the v riter l6 > 1_ * 18 
17 




Fir, 1 Diagrammatic representation of the sympathetic nerve supply to the heart 
depicted in heavv black Ihc lower, direct thoracic nerves, the importance of which is 
tmphaMnd m this article, arc shown running from the upper fne thoracic ganglia to the 
posterior cardiac plexus It appears from our work that these nerves carry both sensory 
and mo* or impulses The middle and inferior cardiac nerves have long been known to 
coidrct both afferent and efferent stimuli, but the superior cardiac nerve is supposed to be 
purelv moto 1 ' It is obvious from this diagram whj the removal of the cervical sjmpathctic 
gnus’ ha frupienth fails to relieve angma pectons It can readily be appreciated that all 
ermine connections cut onl> be blocked bj cither 

t Uc'eetKM of the upper thoracic svmpathctic ganglia 

2 ItlocMiig the v lute svmpathctic rami which unite these structures with the intercostal 
le-ve*. 

»' Cutting the co-rc-p'V’ding poster, or spinal roots 

T1 •* «,p rd rord is viev ed from the bad- Onlv the white communicant rami arc shown, 
tv tl~*c n f-,c ~'t cencr-ned v ith afferent and efferent impulses to the heart In order to 
* » ** i tl •" <!r*wiur tl e latter o r gm is «hov n displaced to the left 
Tic n'-rt pive‘ ,t tra^sve-se 'Cct'on viev. of these structures at the fourth thoracic 
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first through the fourth thoracic segments, relief has been complete in three 
The fourth continues to have mild attacks in the arm area, presumably 
transmitted through the upper portion of the stellate ganglion, which was 
not excised Of even greater significance in favor of the correctness of 
this theory of the anatomical pathways of cardiac pain, is the fact that 
two of these cases who died subsequently of coronary occlusion had intense 
right-sided pain in the attack, without any discomfort on the operated left 
side 

Since the completion of our animal investigations, we have not had a 
suitable case for posterior root section, but of three cases where this opera- 
tion has been utilized by Davis 10 and by Cone 20 since this work has been 
completed, all have been relieved 

Table 3 shows in summarized form the type of case, the method of 
treatment, and the result obtained m our series of 32 injections or opera- 
tions for angina pectoris 

We believe that these findings point to a rational conception of the 
cardiac pain pathways and that their application should promise more satis- 
factory results in the surgical treatment of angina pectoris It is our 
personal opinion that the effectiveness of these procedures is due to blocking 
the afferent pam pathways from the heart We are aware, however, that 
this point has not been fully proved and that some writers believe that the 
benefit of operation is due to interrupting cardio-pressor reflexes Our 
experimental findings demonstrate that it is equally important in either 
event, to use a thoracic, rather than a cervical approach Paravertebral 
alcohol injection is the safest method at our disposal, but fails to give 
satisfactory relief m a fifth of the cases because of its technical difficulty 
Resection of the upper thoracic ganglia or section of the corresponding 
posterior spinal roots appears to offer nearly certain relief, but the mortality 
from these radical procedures is certain to be appreciable On this account 
we plan to employ alcohol injection on patients with angina pectoris who 
fail to obtain sufficient relief from medical measures In the small per- 
centage of cases which fail to obtain adequate relief, the resulting fibrosis 
of the parietal pleura will make ganglionectomy a difficult procedure, but it 
will in no way interfere with the subsequent exposure and sectioning of the 
posterior roots m suitable cases 


Summary 

1 Pam from the heart and the ascending arch of the aorta is com eyed 
to the sympathetic trunk by fibers running m (a) the middle and inferior 
cardiac nerves to the corresponding cervical sympathetic ganglia, (b) 
recently discovered nerves which run directly across the mediastinum from 
the posterior cardiac plexus to the upper thoracic sympathetic ganglia 
The painful stimuli thence enter the spinal nerves through the white 
communicant rami As there are no white rami in the cervical region, all 
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Status at Last Report 

Doing light housework 

Returned to work as lawyer 

Unable to work because of dyspnea Uied dur- 
ing operation on mitral valve at another hos- 
pital 

Reports mild pain in left arm, none m chest 

Died of decompensation and without recurrence 
of angina pectoris 

Unable to work on account of dyspnea 

Died of bronchopneumonia 2 days later 

Very mild attacks after injection Died of car- 
diac failure without pam 

Insufficient ganglia injected with only slight re- 
lief Should have and Ds injected 

Duration 

To last 
report, 

27 mos 

To last 
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8 mos 

To death, 

10 mos 

To last 
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To death, 
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pain sensation referred over the cervical sympathetic trunk must descend to 
the upper thoracic ganglia before it can reach the spinal cord Therefore 
impulses traversing either of these routes converge on the upper thoracic 
sympathetic ganglia to reach the spinal cord via their white rami communi- 
cantes and the corresponding posterior spinal roots 

Pain referred to the left or right precordium or the arm enters the cord 
only on the same side 

The vagus nerve carries no important pain fibers from the heart 

Desensitizing the skm areas to which cardiac pain is referred by section 
of intercostal nerves does not give permanent relief of cardiac pam 

2 Operations on the cervical sympathetic trunk, even if they include the 
stellate ganglia, cannot interrupt all the pathways of cardiac pain 

3 The upper thoracic sympathetic ganglia or their communicant rami 
or the posterior roots of the corresponding spinal nerves are the logical 
points at which to interrupt painful stimuli from the heart 

4 These anatomical and physiological premises have been put to the 
test in 32 cases In each case where we have been sure of a successful 
interiuption of the above mentioned structures, angina pectoris has dis- 
appeared 

5 Paravertebral alcohol injection is difficult technically because of the 
depth of the nerves and the small areas sclerosed by the alcohol How- 
ever, it is the safest method that we have and its results are far better than 
the old forms of cervical sympathectomy 

6 The upper thoracic sympathetic ganglia have been resected in four 
cases, with striking relief of pain on the operated side We believe, how- 
ever, that this is too severe an operation for the average patient suffering 
from angina pectoris 

7 We believe that the best surgical procedure consists of first attempt- 
ing to block the thoracic sympathetic nerves with alcohol The cases which 
fail to obtain satisfactory relief, provided they are reasonably good surgical 
risks, can finally be subjected to section of the posterior spinal roots 
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MANAGEMENT OF EDEMA * 

By Charles A Elliott, M D , F A C P , Chicago, Illinois 

The discovery that certain forms of edema are readily influenced by 
diet and by other therapeutic measures is one of the important contributions 
to clinical medicine of the past decade 

A certain small amount of fluid normally exists in the intercellular spaces 
of the bodv When it accumulates m quantity it is called edema Edema 
may be local or general, hidden or grossly manifest Fluid may accumulate 
in the serous cavities as a part of the general process with no essential dif- 
ference in mechanism Edema may occur in clinical conditions that are 
apparently quite dissimilar — m inflammation, allergic states, anemia, mal- 
nutrition, nephritis and cardiac failure The mode of production probablv 
varies greatly with each type Undoubtedly many factors are involved 
Of these, increased hydrostatic pressure and consequent increased capillary 
permeability, disturbances of osmotic pressure, and variations in the acid- 
base balance of the serum and tissues are best known and lend themselves 
most readih to therapeutic manipulation 

It is interesting to note that Richard Bright, in his writings which ap- 
peared in the Guy’s Hospital Reports from 1827 to 1843, recognized that 
the albuminuria of nephritis occuried at the expense of serum protein, and 
implied that dropsy was aggravated by blood letting — then a common thera- 
peutic procedure — due to the depletion of blood proteins In 1903 Widal 
m France and Strauss in Germany observed the marked effect that the ad- 
ministration or withdrawal of salt in the diet had upon edema Widal’s 
classical case in w-luch he w'as able to increase or reduce edema at will by 
the administration or withdrawal of salt is well known These observa- 
tions appear to be the beginning of the modern clinical study of edema It 
to be regretted that the significance of the observations of these clinicians 
remained so long unappreciated 

The clinical and experimental study of the mechanism and management 
of edema has been tremendously accelerated in recent vears At the present 
tune \arious phases of the problem arc being studied in many clinics Un- 
doubtedh with the deiclopment of new- concepts concerning the mechanism 
of edema the details of management will change greatly during the next 
few >ear«: ITowc\cr, from the great mass of recent experimental studies 
mam observation* of practical therapeutic value ha\e emerged, concerning 
v Inch there tan be no reasonable doubt In formulating practical proce- 
dure for the control of edema advantage should be taken of such estab- 
h-'Vd farjc \ few onl> mn\ be mentioned at this time An excellent 

'wiijtn CnMrcc of Ph\M«an« Montreal, Canaria Tebrinn 9, 10T5 
l j! , Met--'! IVpirl o-*:. Vo-mo cwr^n I’niverun Medical School and Pa«a\am 
• * !*< • *0 
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review of the subject with an extensive bibliography has recently been pub- 
lished by Peters 1 

1 The state of the kidneys, save under exceptional conditions, has little 
to do with the mechanism which determines the retention of fluid m the 
body In acute nephritis a hj perennc plethora with retention both of salt 
and water may occur, conceivably solely the result of kidney damage In 
chronic and subacute diseases the functional reserve of the kidneys, how- 
ever, is so great that sufficient renal function is usually preserved to carry 
on adequate renal work even in the presence of gross kidney damage 

2 The lestnction of water intake, save under unusual conditions, does 
not materially contribute to the relief of edema In fact, edema may in- 
crease or decrease independently of the water intake While the ingestion 
of inordinate amounts of water may induce edema, water taken in ordinary 
amounts serves as an excellent diuretic The radical restriction of fluid 
intake, therefore, is not included in the ideal diuretic regimen 

3 In the picsence of failing at dilation with increased hydrostatic and 
filtration pressure, edema appears to be due not only to mechanical inter- 
ference m circulation but also, m part at least, to interference with peripheral 
cellular physiologic processes such as the 0-CO a exchange Therefore, 
therapeutic measures directed toward improvement of the circulatory status, 
such as bed rest, cardiac stimulants (digitalis and strophanthus) and oxygen 
therapy constitute an important part of the regimen directed toward the 
relief of edema of this type 

4. The sentm pi o terns appear of fast importance in maintaining the os- 
motic equilibrium as between the cellular elements and fluids of the body 
The importance of maintaining a normal serum protein level m the face of 
disease is, I believe, not sufficiently realized The physiologic integrity of 
the tissues is largely dependent upon the availability at all times of an ade- 
quate supply of serum proteins The normal level of 5 or 6 grams per cent 
is readily maintained under normal conditions by a daily ration containing 
one gram protein per kilo of body weight Depletion of serum protein oc- 
curs clinically as a result of protein restriction m diet, protein waste as in 
albuminuria, or as a result of disturbed metabolic processes Since it is well 
established that the concentration of the electrolytes of the serum varies in- 
versely with the concentration of the proteins, depletion of serum protein 
automatically raises the concentration of the total base When serum pro- 
teins are depleted below a level of 3 or 4 grams per cent, edema may appear 
as a compensatory process, hydration of the body and a great increase in the 
salt content of the serum result, as reported by Leiter, 2 Barker and Kirk, 3 
and Shelburne and Egloff 4 Disturbances of the protein content of the 
serum may, therefore, determine the state of hydration of the body Ef- 
forts to maintain an adequate protein concentration in the serum should 
include the prescription of a diet containing sufficient protein to cover inordi- 
nate consumption of protein in metabolic diseases such as hyperthyroidism 
and diabetes, and loss by way of the kidneys as m albuminuria Save m the 
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presence of nitrogen retention this may be accomplished without difficulty 
Blood transfusions or the intravenous injection of acacia as recently recom- 
mended by Hartmann, Senn, Nelson and Perley, 6 may serve as temporary 
substitutes 

5 Disturbances of the acid-base eqmlibnitm of the serum are probably 
of second importance in determining the state of hydration of the body, 
they lend themselves readily to therapeutic manipulation 

In this connection it should be remembered that sodium makes up more 
than 90 per cent of the total base of the blood serum and extracellular fluids , 
that potassium, calcium and the other bases, essential as they are for normal 
growth and cellular physiologic processes, are, from the point of view of 
the acid-base balance, of negligible importance since they represent not more 
than 10 per cent of the total base of the extra-cellular fluid Therefore, as 
far as practical therapeutic procedures are concerned, what is said of total 
base applies almost equally well for sodium m the form of salt Salt and 
water within the body appear almost inseparable It is difficult, if not im- 
possible, to retain salt without water or water without salt , about six grams 
of salt will hold about one liter of water Since about one-third of the total 
base is balanced by protein or other colloids, given a low serum protein the 
amount of edema is determined almost if not quite accurately by the amount 
of salt administered in the diet Since the greater pait of the three to six 
grams of sodium in the daily diet is added to food as seasoning in the form 
of salt, it is a relatively easy matter to control the total base by withholding 
salt The two to four grams of potassium in the daily diet are naturally 
present in animal and vegetable tissues consumed as food The alleged 
antagonism between sodium and potassium may, in part at least, be ascribed 
to the characteristic distribution of these elements within the tissues, potas- 
sium being predominantly within the cells, whereas sodium predominates in 
the intercellular fluids It is possible that the bulk of the potassium which 
occurs in the serum is that which is m transit to or from the cells The 
diuretic action of potassium has long been known and applied in practical 
therapeutics The mechanism by which it occurs is not clear It has been 
suggested that it acts as a substitution product for sodium , this, however, 
seems unlikely Whether potassium m the scrum in concentrations en- 
countered in clinical practice may be toxic is a debatable question Toxic 
manifestations ascribed to potassium may be due to sodium loss Chlonde 
apparently nets solely as a \ chicle for the metals, and edema is not ascribed 
to the inability of the kidneys to excrete chloride, hence the total chloride of 
the diet is probably of little practical significance 

1 he mechanism by which readjustment of the acid-base balance of the 
* | ' tr i cellular fluids of the body occurs may be briefly stated as follow's 
1 he both a" a whole may be considered as a physio-chemical system in which 
wtd and b e*c are* held m equilibrium as neutral salts 'I he equilibrium is 
‘bn. t«iy maintained The alteration of one factor automatically alters all 
o.i r> 1 he total bn-e concentration i*. the major, immediate factor which 
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controls the state of hydration In other words, base holds water Finally, 
procedures which tend to shift the reaction of the tissues and extra-cellular 
fluids toward the acid side — that is, withholding base or administering acid 
— result in the excretion of base and with it water Practically this is quite 
readily accomplished by a low salt diet and the administration of an acid- 
liberating substance such as ammonium chloride, ammonium nitrate, calcium 
chloride, or hydrochloric acid m sufficient quantity, or by prescribing a diet 
that leaves a definitely acid ash Some of the processes involved in this 
seemingly simple reaction are still obscure 

The considerations mentioned should be kept in mind in prescribing a 
practical diuretic regimen for the individual patient Of first importance 
is the selection of a diet which will meet the nutritional requirements of a 
patient who is chronically ill Otherwise much harm may be done The 
diet must be balanced with respect to carbohydrate, protein and vitamin con- 
tent , it must be adequate in amount and palatable, and for the purpose must 
facilitate the mobilization and elimination of fluid Ideally, foods should 
be selected which leave a neutral or acid ash and which have a low sodium 
and high potassium content This may readily be accomplished by ref- 
erence to reliable tables showing the ash constituents of foods, such as those 
published by Sherman 6 Salt should not be used in the preparation of food, 
nor should it be used as a condiment, potassium chloride, however, may be 
added from a shaker as a fairly satisfactory substitute Theoretically and 
practically, as reported by Barker, 7 it is possible to eliminate edema in many 
cases solely by the dietary measures described The addition of potassium 
chloride sprinkled on food as condiment or “ salt substitute ” may materially 
increase the potassium-sodium ratio and facilitate diuresis In some pa- 
tients the simple procedure of withholding sodium chloride in the prepara- 
tion of food or its use as a condiment, and the administration of an acid- 
hberating salt such as ammonium nitrate in sufficient quantity to overbalance 
the sodium intake, may effect diuresis and eliminate edema The admin- 
istration of an acid-liberating salt of this nature appears, therefore, to be a 
matter of convenience where great care m the selection of a diet and its 
preparation may be difficult Ammonium nitrate in 25 per cent solution m 
a simple vehicle is well tolerated and may be given in doses up to nine grams 
daily without serious inconvenience to the patient Theoretically the acid 
radical split off from ammonium nitrate should have a diuretic effect on its 
own account 

The results obtained may on occasion be greatly enhanced by inducing 
an acute diuresis by means of mercurial or other diuretic preparations In 
recent years saly> gan , an organic mercurial preparation containing 36 per 
cent mercury, has come into general use One or two cubic centimeters of 
this solution introduced intravenously or deep into the muscles may be 
effective It would appear from the reports of Christian and Bartram 8 and 
of Hermann, Stone and Schwab 9 that mercury has a general specific effect 
on the colloids of the body as well as a local effect upon the tubular epi- 
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thelium of the kidney, depressing tubular reabsorption of the electrolytes and 
water of the glomerular filtrate The exact mechanism by which this is 
accomplished seems obscure ' 

The principles enumerated have a wide application m clinical medicine , 
the elimination of edema as seen in cardiac failure and nephritis, the reduc- 
tion of the heart load, the relief of hypostasis, and the removal of pleural 
and ascitic fluids may prove of material benefit to many patients suffering 
from a wide variety of diseases These means may be readily used in gen- 
eral practice over long periods of time both m ambulatory and bed-fast pa- 
tients The dangers incident to this method of management are relatively 
few, however, one does not contemplate the manipulation of forces which 
may dislocate or readjust the internal environment without giving the possi- 
bilities of doing harm serious thought Practically no serious harm by 
such management has been recognized Acidosis m its milder grades has 
been produced but is readily recognized and as easily combatted Dehydra- 
tion of severe grade should be avoided, but this too may be anticipated and 
prevented by modifying the regimen, by allowing a small amount of salt 
to be used in the preparation of food, or by reducing the dose of acid-form- 
mg salt if such has been prescribed Methemoglobinemia may be produced 
in some by administering ammonium nitrate in the doses usually prescribed 
but it is readily recognized and as readily relieved, as reported by Barker 
and O’ Hare , 10 Eusterman and Keith , 11 and Tarr 12 Finally, patients them- 
sehes, by closely observing their general condition, especially as to body 
weight or the re-appearance of ankle edema, may soon learn to adjust their 
own diuretic regimen satisfactorily 
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PROBLEMS OF PULMONARY TUBERCULOSIS IN 
GENERAL PRACTICE * 

By Reginald Fitz, M D , Boston , Massachusetts 

For several ) ears I have been pin sician to the students at the Harvard 
Medical School This experience has led inevitably to a deep interest m 
the clinical manifestations of pulmonary tuberculosis I have been dis- 
mayed at the seriousness of this disease as it is found in a general practice 
of this sort I have been struck by its varied appearance and, above all 
I have been impressed by the great responsibility resting upon the family 
doctor in regaid to it Upon him much depends regarding the early diag- 
nosis of tuberculosis, and his advice on the problems arising m the regulation 
of such patients’ lives is often of paramount importance 

The tuberculosis problem has reached a queer impasse This disease 
should be of widespread significance to all doctors, for in 1931, 80,562 new 
patients were admitted to the 509 special tuberculosis hospitals in the United 
States And yet the Commission on Medical Education, in studying the 
diagnoses reported by a group of general practitioners, finds that the diag- 
nosis of tuberculosis is an uncommon one The reason for this discrepancy 
between the frequency of tuberculosis m the community and the rarity of 
its recognition by the general practitioner is not difficult to explain Anti- 
tuberculosis propaganda and die development of specialists in tuberculosis 
have produced an apathy on the part of many doctors toward this disease 
The family doctor thinks that he no longer sees the cases as he used to 
only at infrequent intervals do they pass through his hands, for now they 
are apt to be recognized and segregated by school physicians, industrial 
physicians, life insurance examiners, or by some special agency designed 
to combat the spread of the disease Most cases, too, are treated while the 
disease is active by specialists m special hospitals The result is that the 
general practitioner has lost interest m this subject He has grown care- 
less in the art of history-taking and physical diagnosis, and has washed his 
hands of the treatment of tuberculosis This is an unfortunate state of 
affairs, for the general practitioner, m spite of the trend of the times, should 
be as keenly alive to the clinical problems of tuberculosis as ever If he is 
a good doctor, lus patients and their families will always eventually return 
to him for advice, no matter through what special hands they may pass on 
the v ay, and he remains their court of last appeal If he is to give sound 
adi ice in regard to tuberculosis he must be familiar with it 

There are four clinical tjpes of pulmonary tuberculosis in young people 
which have aroused my particular interest These are familiar to e\ ery 
one and easily recognized The mdrudual cases which I shall present 
however, will serve to illustrate some of the reasons ivhy the problems of 

♦Read before the American College of Ph>sicians, Montreal, Februarj S 1933 
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pulmonary tuberculosis continue to be of vital importance to the family 
doctor 

A young woman, 20 years old, came to the Peter Bent Brigham Hospital m 
October 1923 Early in the previous spring she had felt unusually tired and lacked 
her customary buoyancy Gradually she began to lose a little weight, and presently 
it was observed that she had a slight afternoon temperature She went to see two 
doctors before she came to the Hospital One said that she was nervous, the other 
that he could find nothing wrong beyond a rapidly beating heart 

On physical examination there was dullness with tubular breathing and rales at 
the right apex Although she said that she had no chronic cough, yet on persuasion 
it was possible for her to raise sputum containing tubercle bacilli The roentgen- 
ray revealed an area of infiltration involving the right upper lobe in the midst of 
which was a small circular area of decreased density suggesting cavitation 


This case represents chronic tuberculosis beginning insidiously and 
becoming well advanced befoie it is recognized It is a clearly defined 
typical picture To me, however, the most important features of this 
particular case are its subsequent course, and the fact that a good family 
doctor could have been so helpful The patient was sent to a sanitarium 
where the authorities said that after six months she w r ould be well At the 
end of this time, however, she was transferred to another sanitarium for 
another six months Here she met a young man whom she married 

She appeared to get along splendidly, she was discharged from the 
sanitarium well, and four years later had a baby But nine years after her 
first appearance in our Clinic, when the baby w r as five years old he developed 
tuberculosis and his mother began again to have a slight afternoon tempera- 
ture An alert family physician might w r ell have been the one to advise her 
in rcgai d to such matters as marriage and pregnancy, to follow up her case, 
to keep her under supervision and to outline the proper plan of life for her 
As it w r as, the tuberculosis specialist ga\e her admirable hospital care, yet 
aftci she left the samtauum, neither he nor any one else w r as concerned with 
her method of In ing, and the end-result w r as a preventable medical calamity 
I here arc too many cases of this description which keep cropping up year 
after year in all our hospitals 


A nurse. 25 y cars old, entered the Hospital in December 1922, with a left-sided 
pletual illusion The chest was tapped, and the fluid inoculated into a guinea pig 
v uh Ti' value results Because of the probability that the pleurisy was tuberculous, 
mu va c Kept at rest for six weeks At the end of that period, her physical signs 
v ire negatne, a roc ntgenogram of her chest showed no positnc findings, and gradu- 
ally sJu ” is allowed to resume her work 

\bnut m\. months later she reentered the Hospital with a second attack of 
pVmm \ ..ith cfttiMon, the right chest now being imoKcd This chest was tapped, 
t<’“ Ail’d inocttl itcd into a guinea pig, and on this occasion the diagnosis of tubcrcu- 
was i-*ahhs!i< d Hie patient v as suit to a sanitarium where she remained for 
At tec end of this time roentgenograms and physical examination were 
! * is v, '‘- the tuberculosis fixation ti-t She was regarded as basing 

, i«d li.b'nculn-.is ' 

I- * * , ? if ‘a , »t?*',t„n sfi, v orkid for a little o\er a year Then she 
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beSL t0 h^ t00 rr' h t,rCd ; ? '°' e a ! ,tUe " e, S ht ^ to be consaous of a rap.dly 
lhCrC " aS du t ,IneSs at both a P' ces Wlth a few persistent crackling 
rales Roentgenograms icxcaled a small but definite area of infiltration m the left 

nent ,nF'L r f d i f ° r T'™? m °" ths and thcn havin S ^ined weight and strength, 
A\cnt to riorida where she obtained an eas\ job 

1 Ins patient felt well until 1928— six jears aftet her original illness Then, once 
more, she began to tire casih, to feel conscious of her heart, and to lose weight 

ill,? ralcs at both a P lces Roentgen-ray films revealed fairly extensive 

lateral infiltration in both upper lobes Since then she has gone down hill gradually 
ias dc\ eloped ca\itation in a slow 1} cpieadmg process and for more than a year has* 
oeen bed-ridden 


This case, followed o\ei a ten-) car peuod, illustrates two points the 
importance of pleurisy with effusion and the relentless advance of pulmo- 
nary tuberculosis m certain individuals 

Pleurisy with effusion is seen not uncommonly in general practice 
It should be regarded, always, as being due to tuberculosis In the Peter 
Bent Brigham Hospital foi many years Professor Christian has advocated 
immediate withdrawal of the fluid from the affected chest The procedure 
is a simple one The fluid does not tend to recur, and its removal not only 
makes the patient’s breathing consideiably easier but also shortens the 
febrile response to the disease The immediate treatment of pleurisy with 
effusion, therefore, is simple 

The follow-up treatment of pleurisy with effusion is more complicated 
Patients with this disease should be kept at rest for long periods of time, 
should have periodic reexaminations, and should be taught to take care of 
themselves with the same meticulous regard for detail as with an open 
lesion One can never tell w r hen the oiigmal focus may flare up into an 
actively spreading process The pi ei ention of such an accident lies m the 
hands of the family physician 

Of the relentless advance of tuberculosis there is little to say except that 
it occurs under the best of conditions In this connection, however, I have 
been struck by the number of people with tuberculosis who have come to the 
Peter Bent Brigham Hospital, and who have been transferred later to 
tuberculosis hospitals in various parts of the country, whose relations have 
kept returning to our house officers or staff for subsequent advice involving 
such questions as the following Should the sanitarium doctor be allowed 
to inject air into the patient’s chest or to do a more radical operation? Is 
hemoptysis an ominous sign? How r long shall the patient stay m bed. and 
is the sanitarium doctor right in allowing the patient to get up so soon? Is 
it proper for the sanitarium doctor to have the patients’ tonsils removed 5 
Does the samtaiium doctor know what he is doing? Questions of this 
sort, propounded by patients' relatives, have made me feel that the famih 
doctor should occupy a a ery important strategic position m the management 
of tuberculosis, betw een the patient on the one hand and the sanitarium on 
the other He can be a very helpful liaison officer The tuberculosis 
specialist takes care of the patient during an acute phase of a chronic disease 
IS 
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whereas the family physician should take care of the patient during his 
entire lifetime Therefore, unless the general practitioner knows what 
is going on in the progress of medical knowledge of tuberculosis so that he 
has an intelligent opinion m legard to new therapeutic methods, unless he 
can take care of his tuberculous patients after they are discharged from 
various special hospitals and can observe their lesions intelligently, he is not 
practicing good medicine and is missing an important chance for doing 
constructive medical work It is fully as interesting and important for a 
doctor to make sure that a quiescent tuberculosis lemams inactive as it is 
for him to become trained m such piocedures as the technic of artificial 
pneumothorax 

A 30 year old man entered the Hospital in September 1926 As a boy he had suf- 
fered from occasional attacks of dn pleurisy, but these had not been at all disabling 
He had a good war record and was not ill during Ins experience in France He had 
spent the year previous to coming to the Hospital m London, where he had been 
studying, and when he set sail for Amenca m late August he felt as well as possible 
On the ocean he seemed a little out of sorts, but attributed this to mild sea-sickness 
Shortly after landing he had a sudden attack of pain in the right lower chest, ag- 
gravated by deep bieathmg and accompanied by a low fever, a pleural rub, and later 
by physical signs of slight hydrothorax He did not improve, the fever persisted, 
roentgenograms of the chest revealed a fine diffuse mottling through both lung fields , 
he began finally to raise sputum and to pass urme and feces which contained tubercle 
bacilli, and at last he developed the clinical picture of a terminal meningitis He 
died about three months after he first began to feel unwell The necropsy revealed 
a generalised miharv tuberculosis with involvement of almost every organ 


Miliary tuberculosis occurs in general practice rarely, so that it is often 
forgotten and therefore not suspected, undei any circumstances it well may 
afford a baffling diagnostic problem The description of miliary tubercu- 
losis which appealed m the fiist edition of Osier’s Practice forty years ago 
has not been improved on by am thing written in our more modern text- 
books Osier reminds us that there are chiefly three clinical foims of gen- 
eralized tubeiculosis the typhoid form with the symptoms of an acute 
general infection, cases m which pulmonary symptoms predominate, and 
ea<cs in which the cerebral or cerehi ospmal svmptoms are marked In the 
tvphoid form — which seems to me to he the one most difficult to recognize 


— the patient presents the svmptoms of a profound infection which simu- 
lateN and is frequcntlv mistaken for tvphoid fever Osier points out a 
differential point well worth remembering namely, that the greater fie- 
tpunev of tlu respirations and the tendency to slight cyanosis are much 
niori common in tuberculosis lie reminds us that m general tuberculosis 
tiv spkui nm he enlarged — but not as eai ly or as markcdlv as in tvphoid — 
-old tint reddish spots on the skin may develop which can he confused with 
to * J he re is no special treatment and the prognosis usually is hope- 

Hovuvtr it is worth re me inhering that occasional cases recover A 
f> ** star- ago Prote-sor Hiri-tiati had a negress * in his wards at the Peter 
’ 1 K*'i»d*ati Hospital ith tmb.irv tuberculosis as demonstrated by find- 
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mg the histologic picture of tuberculosis in one of the skin lesions which 
developed, as well as by typical roentgen-ray films of her chest She ran 
a pi otracted febrile course for many months but eventually got well and still 
shows herself m our Out-Door Department from time to time to prove the 
tale 

In my experience with our medical students, tuberculosis, I am glad to 
say, has appeared very infrequently When it has appeared, it has shown 
up unexpectedly, in boys previously supposed to be perfectly healthy, and 
with symptoms simulating an acute upper respiratory infection, or as a 
sudden hemoptysis 

In 1927, a robust-looking young man went away on a vacation He was m good 
condition so far as he knew He played a violent game of tennis one morning and 
immediately after it, began to raise large quantities of bloody sputum When he was 
admitted to the Hospital he looked critically ill Over the right upper lobe were 
rales, and exaggerated voice and breath sounds Roentgenograms of the chest 
showed marked infiltration through both lungs suggesting an acute bronchopneumonia 
The sputum contained tubercle bacilli 

He was put to bed The temperature quickly fell and within two weeks was 
entirely normal The cough disappeared, the rales and signs of consolidation cleared 
up rapidly and no more sputum was forthcoming He was able to return to work 
within a year following the hemoptysis and has been well and active ever since 

Cases of this type are encountered from time to time, and are always 
at first seen by the family doctor At the onset they look as though their 
outlook might be hopeless and yet they may run a very benign course The 
roentgen-ray picture often appears to show a much more extensive lesion 
than actually is present, due, apparently, to hemorrhage infiltrating the lung 
In fact, not infrequently, the patient whose tuberculosis becomes manifest 
by a pulmonary hemorrhage is the lucky one, for the diagnosis is established 
immediately and proper treatment is instituted without waste of time 

These instances, perhaps, are sufficient to illustrate the growth of my 
feeling in regard to the tuberculosis problem Other individual cases keep 
coming to mind — a case for instance of old, supposedly healed tuberculosis 
which became fatally activated by a surgeon’s injudicious use of ether with- 
out the family doctor’s consent , a case of quiescent tuberculosis brought to 
life by the uncontrolled use of the Alpine lamp when it was the latest fash- 
ion, a case of tuberculous empyema recognized and saved from improper 
surgical treatment In brief, as I have seen pulmonary tuberculosis, not 
as a specialist, but as an individual engaged m more general medical work, 
I have acquired gradually certain very definite convictions in regard to it 
Pulmonary tuberculosis is still so common a disease as to be ever-present, 
and general practitioners are seeing it frequently, perhaps failing to recog- 
nize its significance All must learn to make the diagnosis at the earliest 
possible moment, and must take an increasing responsibility m learning how 
to treat it to best advantage The treatment of tuberculosis while it is 
acute, will probably and properly continue in the hands of well trained 
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specialists After the acute stage is over, when the disease has become 
quiescent, the majority of cases will return to the hands of their family 
doctors The family doctor, therefore, must take an increasingly active 
part m the campaign against tuberculosis in order to prevent the occurrence 
of such common catastrophes as I have outlined 
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A GRAPHIC STUDY OF THE CHANGES IN THE 
MUSCULAR ACTIVITY OF THE STOMACH 
ASSOCIATED WITH CERTAIN 
EPIGASTRIC SYMPTOMS * 

By P B Welch, M D , F A C P , Coral Gables , Flouda 

Some years ago ( 1924) while the eftect of feeding upon the muscular 
activity of the colon was being studied, 1 it seemed that a similar investiga- 
tion of the muscular activity of the stomach might satisfactorily explain the 
almost constantly presented symptom of epigastric distress, the distress usu- 
ally described by the patient as “ gas ” A perhaps cursory survey of the 
literature failed to supply any satisfactory physiopathologic explanation of 
the association of this symptom complex with so many different kinds and 
gradations of abdominal pathologic lesions or disturbed functions 

It seemed opportune to make a beginning at least by recording exactly 
what changes in muscular activity were occurring in the stomach during 
these so called “gas” attacks Accordingly, such an investigation was 
undertaken 

Kymographic tracings were made of the muscular activity of the stomach 
both in health and in the presence of varying abdominal symptoms and le- 
sions The tracings were obtained by placing a condom balloon of known 
capacity into the fasting stomach The balloon was connected by means of 
a Rehfuss tube to a pear flask which was partially filled with water, leaving 
an air space above the fluid level This air was in turn connected to a 
Brodie recording bellows 2 which recorded upon a slow speed kymograph 
These experiments were invariably begun upon a fasting stomach (14 to 
18 hours) with the patient in a comfortable reclining position The height 
of the pear flask containing water and air was adjusted to develop only suffi- 
cient hydrostatic pressure to gently distend the balloon m the stomach 

After insertion of the balloon it A\as left in place long enough for the pa- 
tient to become accustomed to the presence of the small Rehfuss tube and 
for the stomach to become accommodated to the presence of the balloon 
The movements of the fasting stomach were then recorded When the 
typical hunger contractions, described by Carlson 3 and others, were present 
the patient while still reclining was hand fed The feeding consisted of 
cereal and milk, or milk and graham crackers The patient remained re- 
laxed and did not lift the head during the feeding This precaution was 
necessary to avoid any increase in intra-abdominal pressure 

Tracings were continued for a period of three to seven hours, usually 
lasting two hours after the feeding By prolonging the tracings after feed- 
ing it was possible to have a record of the digestive cy cle of the stomach 
The abnormalities of gastric motility naturally developed consccutn ely dur- 

* Recen ed for publication December 27, 1932 
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mg this period, duplicating the condition producing the symptoms m each 
case 

A series of 16 tracings was made on humans who had clinical evidence 
of some abdominal disturbance Tracings were made on normal humans 
and on dogs (figure 1) with permanent gastric fistulae These latter were 



Fig 1 Simultaneous tracings from stomach and colon of dog with permanent gastric 
and colon fistulae, showing normal inhibition and relaxation of the muscular activity of the 
stomach at the time of feeding Lower tracing shows normal increase in muscular activity 
of colon in response to feeding 

made as controls and completely corroborated the work of Carlson' 1 and 
others who found that normally hunger conti actions of the stomach are 
inhibited and gastric muscular tone is lowered upon the taking of almost 
am kind of foodstuff into the mouth Indeed even indifferent substances 
such as paraffin were shown to produce a similar though fleeting effect 
This reflex is doubtless an appetite or taste reflex similar in its production to 
that seen in the colon 1 

In 14 of this series of 16 cases the normal immediate inhibition was not 
only absent but reversed Usual!} upon the first taste of food there w r as an 
immediate and sometimes ama/ing increase m muscular tone of the stomach 
Some of these marked imcrhions actually emptied the balloon almost com- 
plete h induatmg a \irtua1 obliteration of the gastric lumen Usually there 
v< a*' an a^ociatcd inhibition of peristalsis but not invariably so Figure 2 
'how*, a well marked inversion of the taste reflex 

I lure did sum to he some quantitative relationship between the in- 
to* U\ of tn* umptum- and the degree of inversion as shown bv comparison 
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of figures 2 and 3, the latter showing a moderate inversion with moderate 
symptoms associated with an irritable colon, as compared to figure 2 with 
rather intense symptoms and a marked inversion associated with a chronic 
appendicitis 



poo iio I'w r-so mo /-so 


Pig 2 Tracing from human stomach (Case No 1) showing marked inversion of the feeding 
or taste reflex associated with dironic appendix with strong sensory stimuli 

Table 1 correlates the diagnosis, character and intensity of symptoms 
and degree of inversion of the reflex In every instance where the sensory 
stimulation was strong there was a very marked disturbance of muscular 
activity In four instances the sensory stimulation was apparently stronger 
than the inversion, probably due to the patient’s susceptibility to sensory 
stimuli 

In table 2 are grouped those 10 cases in which fractional gastric analysis 
was done 

In five instances there was a complete achlorhydria Two of these 
showed a normal gastric taste reflex In both these instances the tracings 
were made because of the absence of hydrochloric acid In one case the pa- 
tient was symptom free The other had been under treatment for a month 
for gastric atony and achlorhydria In tins group of five cases the absence 
of free hydrochloric acid apparently had no influence upon the muscular ac- 
tivity of the stomach The same may be said of those classified as hypo- 
chlorhydria and hyperchlorhydria 

It has long been known that chronic appendicitis, gall-bladder disease and 
other abdominal visceral diseases produce reflex spasm of the pylorus 
Carlson and Litt 5 pointed out that “ motor disturbances of the p> lorus may 
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be induced ‘ ’ by excessive irritation of most, if not all, sensory 

nerves, particularly those of the abdominal viscera ” 

The work done m tins series would seem to indicate that excessive 
stimulation of the sensor)' nerves, of the abdominal viscera at least, causes 
reflex motor disturbances not only of the pylorus but also of the rest of the 
gastric musculature 

The chief purpose of this presentation has been to show that a relation- 
ship exists between the symptom complex commonly complained of as “ gas ” 
and certain departures from the normal muscular activity of the stomach 
consisting of a reversal of the normal taste reflex 

Wide the number of experiments m this series is perhaps too limited to 
permit of any generalizations, it does seem justifiable to draw certain tenta- 
tive conclusions which may prove helpful m the interpretation of certain 
symptoms which daily are presented to the gastroenterologist and to the 
general practitioner. 

Conclusions 

1 There exists a definite etiologic relationship between the symptoms of 
epigastric distress, fullness and pressure, and muscular spasm of the stomach 
upon the placing of food m the mouth 

2 This spasm is a reversal or inversion of the normal appetite or taste 
reflex and consists of an increase m gastric muscular tone instead of re- 
laxation and inhibition 
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Table II 


Showing Gastric Analysis in Ten Cases and Degree of Inversion of the Feeding or 
Taste Reflex, There Apparently Being No Relationship between the Degrees of Acidity and 
the Inversion of the Reflex 




Degree of acidity 



Degree of 
inversion 


Fasting 

30 mm 

60 mm 

90 mm 

120 mm 

Case 11 

Free acid 

0 

0 

0 

0 

0 

None 


Total acid 

50 

44 

36 

32 

28 


Case 12 

F 

0 

0 

0 

— 

_ 

2 + 


T 

28 

44 

50 




Case 13 

F 

0 

0 

0 

0 

0 

1 + 


T 

— 

20 

20 

28 

40 


Case 14 

F 

0 

0 

0 

0 

0 

None 


T 

— 

30 

54 

56 

54 


Case 7 

F 

0 

0 

0 

0 

0 

3 + 


T 

— 










Case 2 

F 

0 

0 

0 

10 

26 

3 + 


T 

44 

70 

68 

92 

90 


Case 6 

F 

0 

0 

0 

0 

38 

4 + 


T 

26 

30 

30 

26 

90 


Case 4 

F 

50 

36 

44 

60 

56 

2 + 


T 

80 

66 

94 

120 

92 


Case 3 

F 

80 

12 

0 

0 

0 

4 + 


T 

138 

36 

30 

38 

42 


Case 5 

F 

102 

56 

50 

86 

76 

4 + 


T 

136 

106 

88 

118 

118 



3 There is an apparent quantitatn e relationship between the intensity 
of sensory stimulation and the degree of inversion of the appetite reflex 

4 These sensory stimuli may be mtra- or extra-gastric in origin 

5 The inversion of the appetite reflex is appaientlv independent of the 
secretion of hydrochloric acid, being apparently purely a motor phenomenon 
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THE RELATIONSHIP OF THE AUTONOMIC 
NERVOUS SYSTEM TO GENERAL 
MEDICINE* 

By Thomas P Sprunt, MD, FACP, Baltimote, Md 

Professor Cannon has clearly and concisely outlined the marvelous 
biological mechanisms by which the fluid matrix of the body is preserved m 
healthful equilibrium and by which its remarkable reserve forces are 
mobilized and made available for extraordinary activities The autonomic 
nervous system is among the most important mechanisms in the preserva- 
tion of this homeostasis that Cannon has poetically dubbed the wisdom of 
the bod) r One might, then, readily expect that this system would play an 
equally important role m the manifestations of the folly or of the un- 
happiness of the body that constitutes disease 

As in the preservation of homeostasis in health it is often impossible 
to differentiate sharply between the effects of nerve impulses and of 
humoral activities, so under pathological conditions we not infrequently 
must consider a maze of inseparable effects produced by nerve impulses, by 
hormones, and by other chemical agents It is well to keep this fact con- 
stantly in mind m any consideration of the part played by the autonomic 
nerves in disease processes 

The autonomic or the vegetative nervous system is divided anatomically 
and physiologically into two definite systems, namely the sympathetic divi- 
sion or thoraco-lumbar outflow and the parasympathetic or cramo-sacral 
outflow Of these, the parasympathetic system seems designed especially 
for individual organ effects and subserves a group of reflexes chiefly 
protective, conservative, and upbuilding in their service The sympathetic 
division on the other hand is well adapted to the exercise of general and 
widespread activities and has much to do with the preservation of homeo- 
stasis or the prevention of serious changes of the internal environment both 
during ordinary activities and under conditions of stress Where these 
two systems send fibers to the same organ as they do in the case of most of 
the viscera, their activities are usually antagonistic to each other, the one 
exciting and the other inhibiting the secretion or the motility of the viscus, 
hence when the nervous relationships to an organ are known one can gen- 
erally recognize a symptom on the part of the structure as of sympathetic 
or of parasympathetic origin 

Autonomic Nervous Reflexes in Organic Disease 

It is as a mechanism for the development of sjmptoms and signs in 
organic disease that I would first stress the activities of the autonomic 

♦Read before the American College of Phjsicians Montreal, Fcbruarj 9, 1933 
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nerves Autonomic symptoms may arise by reflex action from a stimulus 
m any part of the body or by the effects of humoral agents upon centers in 
the central nervous system They may be inaugurated by a great variety 
of stimuli An important factor m many or in all cases is the constitution 
of the patient, for m one person a given stimulus may be adequate to pro- 
duce a symptomatic effect whereas in another person the same stimulus may 
be without such effect Some years ago the Viennese clinicians, Eppmger 
and Hess, announced their conviction that certain people were constitu- 
tionally predisposed to parasympathetic symptoms while others were prone 
to the development of symptoms due to sympathetic activities Of the 
pharmacodynamic agents that were developed for testing such potentiali- 
ties, adrenalin was used to test the sensibility of the sympathetic nervous 
system while pilocarpm was used as a stimulant for the parasympathetic 
system, and atropin as an inhibitor of its action Most of the more recent 
workers in this field are agreed that sharp differentiation between sym- 
pathicotonic and vagotonic states and constitutions are not practicable nor 
in accord with the available data Ncveitheless, this conception has been a 
great stimulus in the study of the symptomatology of disease 

The reflexes by which symptoms arise are of different complexity, vary- 
ing from the simplest axone reflex, through the oidmary spinal reflex, to 
much more complicated pathways including a number of intercalated neu- 
rones on the afferent side, a participation of several centers in the cential 
nervous system, and an outflow' through different efferent channels A 
gastiic ulcer may scive as a stimulus in a relatively simple reflex producing 
hypersecretion and hypermotihty of the stomach An inflamed appendix 
or gall-bladder may refiexly produce the same phenomena m the stomach 
How frequently’ the patient with early' pulmonary' tuberculosis complains 
of a prolonged cold in the head or of gastrointestinal symptoms Viscero- 
motor reflexes may originate from a stimulus within a viscus and affect the 
skeletal musculature orcrlying that organ In the case of the so-called 
Mscero-scnsory reflexes the stimulus again arises within the viscus and its 
effect is the referred pain to the body wall that may' be so helpful as a 
diagnostic sign As there arc many lcflex arcs fiom organ to skin 


( Mscero-ctUaneous r< flexes) so theic arc reflexes from skin to organs 
( cntaneo-usccral reflexes), the latter forming the basis for much that is 
most useful in onr methods of physical theiapy Such manifestations of 
pathological physiology in the autonomic nervous system arc of daily' use to 
u- in diagnosis, tn prognosis and in therapy 

In certain types of diseases, as for example, m exophthalmic goiter and 
mb* r t ndoinnopatlnes, and in flu manifestations of allergic phenomena, 
,utto»»ivmir disturbances are particularly prominent Again, they predomi- 
U'P m certain paroxysmal syndromes like epilepsy, migraine and the 
''.w'inr cri-ts that occur m different regions of the both In his anahsts 


t.t l't”« xmpfo’Us of 

”tr, » :nt< r» th st >- po-tt-s. ne 


early tube re iiIoms, I’otte tiger li«ts as due* to 
", tic 1 ling m the larynx, cough, digestiec ehs- 


/ 
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tui bance (hyper motility and hypersecretion) , cnculatory disturbance chest 
and shoulder pains, flushing of the face, spasm of muscles of the shoulder 
girdle and diminished motion of the affected side Similarly, m the analysis 
of symptoms of any important organic illness, one may find evidence of 
many reflex disorders and realize how richly the visceral nerves contribute 
to the symptomatology of structural disease 

The Autonomic Nervous System and Fever 

There exists in fe\er an interesting example of the interrelationship of 
the autonomic nervous system with a fundamental symptom of a large 
group of diseases, and the current interest m this relationship justifies some 
detail m its consideration There is reason to believe, of course, that fever 
is one of the protective mechanisms of the body, that it may inhibit the 
growth of certain thermolabile organisms, that it may heighten the produc- 
tion of immune antibodies, and that it may be of protective service in other 
ways 

That the autonomic nervous system plays a role m heat regulation and 
also in the production of fever is indicated by abundant data It has been 
amply demonstrated by pathologists and by neurological surgeons that 
tumors and other lesions in the diencephalon and in the walls of the third 
ventricle, as well as operative traumata in these regions, are sometimes 
attended by marked hyperpyrexia On the other hand, heat regulation is 
decidedly disturbed and fever cannot be experimentally produced in animals 
whose sympathetic nervous systems have been removed or whose cervical 
cords have been severed Cannon’s sympathectomized cats could not main- 
tain a normal temperature m a cold room and his sympathectomized monkey 
suffered a sun-stroke when placed out of doois on an ordinary summer day 
From a clinical standpoint Gordon Holmes has reported among his patients 
with acute war injuries to the spinal cord a series of 10 cases with extensive 
lesions at the cervical enlargement that showed a remarkable clinical picture 
characterized by subnormal temperature, slow pulse, low blood pressure, a 
scanty secretion of urine, and a stuporous or extremely lethargic mental 
state The body temperature was as low as 80° F 

Although the participation of the autonomic nervous s) stem is recog- 
nized we have but little satisfactory understanding of the manner in which 
fever is produced It seems altogether probable that the difficulty lies not 
so much in an overproduction of heat as m a disturbance of its elimination 
Although the very marked increase in the heat production of exercise is 
compensated by an equivalent heat loss so that no sustained rise of body tem- 
perature occurs, the relatively small increase m heat production in fever is 
not so accurately compensated Clinically v e may v atch the mechanism at 
work m the acute onset of fever with a chill There is marked peripheral 
vasoconstriction, the skm is dry and cold, gooseflesh appears The patient 
feels cold, shivers and shakes, covers himself vitli blankets and although 
Ins sensation of cold continues the body temperature is at its highest during 
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the dull Other reflex mechanisms may play a part m the increased body 


temperature 

In his study of the skin temperatures of children Talbot was impressed 
with the importance of the skm of the arms and legs m the conservation or 
dissipation of body heat He found that during fever the reaction of the 
skin to surrounding temperatures, changes definitely when the temperature 
of the body reaches approximately 39° C At this point some fundamental 
change takes place m the physiology of heat excretion 

When we consider conversely the influence of fever upon the autonomic 
nerves it is of course often difficult to differentiate between the effect of the 
fevei itself and that of the toxins that produce it The induction of fever 
by physical methods has shown that many of these effects are due to the 
elevation of temperature per se As Talbot has indicated, at a certain level 
of temperature a change occurs m the skm of the extremities and in the 
dilatation of the cutaneous vessels This is in apparent harmony with a 
general change of tone in the vegetative nervous system in fevers Beau- 
mont, in 1833, recorded a decrease m the gastric secretion m febrile states, 
a fact that has been confirmed by many clinical observers The fact has 
also been demonstrated in Pavlov pouch dogs that increased body tempera- 
ture itself, apart from any possible action of bacterial toxins, depresses the 
gastric glands It is a matter of clinical observation that conditions like 
asthma, paroxysmal tachycardia, and gastric crises that are totally or in 
part pioduccd by mediation of the vegetative nervous system may be greatly 
ameliorated \\ hen the patient has a febrile illness Danielopolu has recently 
called attention to this fact and to what he considers the similarity m the 
effect of fever and of anesthetics upon paroxysmal syndromes He believes 
that both w ith fevers and with anesthesia there is a modification of the 


autonomic tone and he affirms that if we follow daily the state of the 
\cgctalnc system after anesthesia \vc sec that the vegetative tone is not 
restored for the most part very rapidly but that there is necessary a certain 
time, several days to several weeks, before the normal tone is fully re- 
covered lie believes that it is common during febrile attacks for such 
paroxvsmal svndi omes as those mentioned above to disappear temporarily, 
to return at a variable period after the fever is gone I*Ie studied the state 
of the vegetative nervous system during an epidemic of tjphus fever and 
found that doses of adrenalin that ordinarily produced an effect must be 
uu teased very marked!} during the fever in order to encompass a similar 
< ffect 1 he more sev ere the fever and the toxemia, the more slowly docs 
thi-. test return to normal after the febrile period 

I lie influence of fever and of anesthesia on the autonomic nerves is 
vcl! t .simplified m the case of the vasoconstrictors of the extremities, and 
ih;v f;»a h't> ken put to definite and practical use in the differential diag- 
K and yt the thcrapv of periphcial arterial diseases A study of the 
- j ririor gradient or of the vasomotor index is now an essential step in 
tie o t« ox the ivp* of thernpv to he used even m the pre- 

1 'mum tt, <e-ct«i^!V» condittopv 
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The recently devised methods for the induction of fever by electricity 
offer a new opportunity for the study of its possible effects upon autonomic 
nervous mechanisms 

The Diencephalic Centers and Metabolism 
Earlier students of the autonomic nervous system thought of centers for 
its reflexes only m the spinal cord Later, centers in the medulla were 
recognized and still more recently the diencephalon has been subjected to 
intensive study The diencephalon is that small portion of the interbrain 
laid down early in philogenetic history and situated between the hypophyseal 
stalk and the floor of the third ventricle Beattie, Cushing, Biedl and 
their collaborators have been particularly active in studying the inter- 
relationship of the diencephalic centers with the posterior lobe of the 
hypophysis on the one hand, and with the thalamus and the cerebral cortex 
on the other hand The confirmation and acceptance of these studies will 
afford a welcome correlation of conflicting opinions concerning the relative 
importance of the posterior lobe of the hypophysis and of the adjacent nerve 
tissues on water metabolism (diabetes insipidus), fat metabolism (cerebral 
adiposity or emaciation), disturbances in heat regulation, m basal metabo- 
lism, and in other phases of metabolic activity 

In this hypothalamic region three cellular areas in general are described, 
an anterior or supraoptic nucleus, the median or tuberal collections m the 
tuber cmereum, and the posterior or supramammillary center From these 
areas, and particularly from the first two, there are described nerve fibers 
passing downward, becoming concentrated m the stalk of the pituitary and 
distributed throughout the posterior lobe to its epithelial investment There 
are two views concerning the mechanism by which the posterior lobe and 
pars intermedia may affect these hypothalamic centers, first, the possible 
passage of the secretion through the tissues of the posterior lobe and in- 
fundibulum into the third ventricle, and second, a vascular mechanism de- 
scribed by Popa and Fielding as a “ portal ” circulation through which the 
venous blood from the pituitary passes into the tuber cmereum and bathes 
the tuberal nuclei Cushing and Beattie believe, partly on an anatomical 
basis and from the results of electrical stimulation, partly on the basis of 
pharmacodynamic studies by the injection of pituitnn and of pilocarpm 
into the cerebral ventricles, that the supraoptic nucleus and the tuberal 
nuclei subserve parasympathetic impulses and that the posterior diencephalic 
center is connected with the sympathetic outflow Upon the integrity of 
the posterior nucleus depends the “ sham rage ” (a typical sympathetic 
storm) in decorticated animals described by Cannon and by Bard The 
further possibility has been suggested that the posterior lobe of the hy- 
pophysis may bear the same general relationship to the parasympathetic 
nervous system that the medulla of the adrenal gland bears to the sjm- 
pathetic division 

Josefson has reported the case of a man, aged 32 years, ^ho presented 
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the following clinical features emaciation, anorexia, weakness, mild somno- 
lence, a brief phase of polyuria and polydipsia, dryness of mouth and throat, 
feelings of cold, falling out of hair of scalp and loss of body hair, changes 
in nails and teeth, loss of libido and potentia, dizziness, depression, occa- 
sional headaches, achylia gastrica, retarded basal metabolic rate (minus 
23 per cent), arterial hypotension (85/60), and hypoglycemia At the 
autopsy a small tumor of hazel nut size was found in the diencephalon in 
the region of the mammillary bodies The viscera were of small size and 
the endocrine glands especially were atrophic, including the hypophysis 
which, however, was normal on histological examination The ribs were 
thin and fragile 

We have recently studied a similar case but without the opportunity of 
an anatomical examination 

It is of great interest that so many symptoms and signs usually attrib- 
uted to primary endocrine dyscrasias seem in this case to be due to a small 
lesion in that part of the brain, the site of the most important centers of 
autonomic nerve impulses One may conjecture concerning a possible 
secondary' role played by the hormones 


Psychic Influence upon the Autonomic Nervous System 


'lhe close anatomical relationship of these centers in the diencephalon 
w ith the thalamus, where resides the central mechanism for the integration 
of the emotions, and with the cerebral coitex, the seat of the higher in- 
tellectual powers, suggests at once an anatomical basis for the well known 
effect of psychic processes upon the autonomic nervous system and through 
it upon the normal and the pathological physiology of the viscera Cushing 
say s m legard to the dicncephalon . “ Here in this well concealed spot, almost 
to be covered by’ a thumb nail, lies the very' mainspring of primitive 
existence, vegetative, emotional, lcproductive, on which, with more or less 
success, man chiefly has come to superimpose a cortex of inhibitions ” In 
this region too arc hidden some of the mysteries of the rhythm of the body, 
including the mystery of sleep, the changes in the autonomic nervous sy r s- 
tem that occur m sleep and the similar changes m hypnotic states 

The physiologists, Pavlov, Cannon, Carlson, and others, have abun- 
dantly shown the influence of psychic processes upon the vegetative system 
under normal and under abnormal conditions When one understands the 


readiness with which lower animals may be conditioned to unusual auto- 
nomic reflexes Ik can the more easily’ appreciate the large part that condi- 
tioned reflexes nuM play m the life of man, in lus usual behavior as well as 


ui ini neurotic reactions Often the conditioning stimulus may' have been 
m ire nr less obscured by time and by' superimposed events Vegetative* 
nnm nn of psychic origin may complicate organic disease and they’ may 
}*> i\ a tfj'isp.cuou*- part in the symptomatology of a neurosis 

In tin dy*dMrrn»ir»\ nj nervous function that is a neurosis, or the expres- 
" *♦» a vital conflict, the inherited material or the constitution of the* 
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patient plays a major role Most or all of us doubtless react at some time 
to our conflicts in a neurotic manner but the majority, by reason of suf- 
ficiently stable constitutions, escape a major neurosis In those persons 
sufficiently piedisposed we see the development of affective disorders, of 
hysteria, of psychoneurotic states, with any of which there may occur more 
or less widespread and distressing participation of the autonomic nervous 
system, with feelings of tension, with headaches, respiratory symptoms, 
cardiac disturbances, gastrointestinal derangements, peripheral vasocon- 
strictions, endocrine imbalance, and metabolic changes Although the emo- 
tions cannot be weighed or accurately measured, the autonomic effect of 
these emotions, as Emerson remarks, on the glucose tolerance of a previ- 
ously well standardized case of diabetes, can be measured m terms of grams 
of sugar in the urine, milligrams of glucose in the blood, and of units of 
insulin necessary to restore the patient to a satisfactory condition They 
may also be measured at times by the difficulty we experience in securing 
basal conditions for an estimation of the metabolic rate 

The autonomic symptoms m the nervous patient are no less real than 
vegetative nervous reflexes in the patient with organic disease The me- 
chanism of the symptomatology in the two classes of patients is very much 
the same The stimulus is different, the reflex arcs are different, but the 
effects may differ not at all and may be even more poignant to the sensitive 
patient with a functional disturbance In a neurosis we have not a weaken- 
ing of nervous function but an increased intensity of reflex activity 

In this connection two interesting questions arise The psychic phe- 
nomena, the emotional stimuli, affect the entire body What determines 
the choice of an organ for the manifestation of dysharmony in any given 
C ase ? Why should this patient with an affective disorder complain of con- 
stant nausea, of an aversion to food, and of abdominal pam, and another 
patient with similar emotional reaction be afflicted with headaches and 
palpitation ? The related question of perennial interest is this Do func- 
tional vegetative disturbances lead to structural organic diseases ? In answer- 
ing the latter question I should say that many of us, I am sure, believe that 
functional autonomic disorders do eventuate in organic disease We note 
the apparent effect of the emotions in the development of exophthalmic 
goiter, of similar influences in the genesis and in the course of arterial 
hypertension and its sequelae, in angina pectoris and in bronchial asthma 
From Cushing’s laboratory recently comes a statement of the relationship 
of cerebral lesions to gastric ulcers m man and the report of experimental 
production of erosions and ulcers m animals by stimulation of the vagal 
centers by intraventricular injections of pharmacodynamic materials But 
there is another school of thought ably advocated by Ing\ar, who belie\es 
that functional nervous states do not cause structural organic disease He 
points out the insignificant effects of organic nervous diseases upon the 
viscera with the exception, m a minor way, of encephalitis lethargica that 
may give rise to dystrophia adiposogemtalis and to diabetes insipidus He 
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speaks of hysteria as the great neurosis and is impressed by the rarity of 
organ changes m this disease He says that the experiences of the Great 
War do not support the idea of a purely psychogenic exophthalmic goiter. 
He believes that many ailments previously classified with the neuroses have 
been shown by better diagnostic methods to be really organic diseases He 
answers both questions by saying that psychic disturbances affect the entire 
organism, the excitations go over the whole body, and wherever there is 
a constitutional inferiority of a tissue or a damaged organ with already a 
predisposition to irritation, symptoms from that organ become manifest. 
These organ defects are often latent, in his opinion, and he prefers to think 
that the organic disease is not caused by nervous phenomena but is really 
uncovered by them Although he takes this point of view he does not wish 
in any way to belittle the importance of the emotions in the course of dis- 
ease We may not forget that the body and the mind are one However 
we may disagree with his mam thesis or with any of his premises, we may 
well accept Ins statement that a neurosis is a disorder of the personality, 
not only the organ affected but the person must be treated And whoever 
ould undertake to treat the neuroses should do so with a background of 
thorough knowledge of internal medicine and have every facility at his 
disposal for the utilization of modern diagnostic methods 
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EDITORIALS 

DOCTOR WILLIAM BLAIR STEWART 

In tiil early records of the American College of Physicians, under date 
of December 29, 1916, appears a minute showing that Dr W Blair Stewart 
was elected to Fellowship at a meeting of the Council at the Astor Hotel, 
New York City This was very shortly aftei the first steps had been taken 
towards the formation of the College, and at this same meeting the Con- 
stitution and By-Laws were adopted and the first regular Officers of the 
College elected In the se\enteen years that ha\e since elapsed the name of 
Dr Stewart reappears very frequently in the minutes From the first he 
had faith in the future of the College and felt that it was destined both to 
represent and to serve physicians in the field of Internal Medicine He 
identified himself with this purpose of the College and from the time of his 
election to Fellowship he was a regular attendant at its annual meetings He 
was elected a member of the first Boaid of Governors at the Detroit Clinical 
Sessions on February 25. 1926, to repiesent the State of New Jersey In 
1 C H0 lie w'as reelected and unanimoush chosen as Chairman of the Boaid 
of Governors, and by virtue of that position became ex-officio a member 
of the Board of Regents At the expiration of Dr Stewart’s second term, 
which occurred at the recent Montreal Clinical Session, he was persuaded 
again to accept election for a term of three years and again w as unanimously 
elected as Chairman of the Board of Governors Those who were present 
on that occasion will find pleasure in the memory that Dr Stewart in lus 
short address of acceptance was visibly moved In the spontaneous testimonies 
of confidence and esteem which had accompanied lus election 

This long career of service to the College has been brought to a close by 
Dr Stewart’s sudden death The College has lost one of its most valued 
officers and innumerable members of the College will feel at futuie meetings 
the absence of a friend Ills simplicity of manner, lus honesty, and his 
quiet humor drew men to him 'I hough possessed of sturdy comictions, he 
was tolciant of the contrary opinions ot others In the chair he maintained 
the dignity of his office and qmeth kept discussion m practical and purpose- 
ful channels Under his wise guidance many piobkms of the College were 
brought to a solution Dr Stewart’s generous interests extended m many 
diri ctions, both professional and ci\jc 1 Ii-> important accomplishments 
brought him many honors IIis duties a< a Governor of the College were 
ni'inhelcss always fulfilled with the utmost thoroughness and promptness 
'Hurt vv,> no detail concerning the membership from his state but what 
t«ruv<t{ hjs thoughtful consideration 

the spirit and labors of such tin. a .is Dr William Blair Stewart have 
m ‘ L ibh the growth ot the American f ollegt of Physicians ffis loss 
\ o’ f - - *-r*\ ,<U Ht' me non will enrich our traditions 
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ENCEPHALITIS 


Prior to the first waves of the great epidemic of lethargic encephalitis 
the medical literature contained relatively few references to the non-sup- 
purative inflammations of the brain Our knowledge of encephalitis, as 
Zappert has rightly said, falls historically into three periods before the epi- 
demic, during its height, and since This third period, which is still in 
progress, should be of lively interest to the clinician 

It seems probable that since the onset towards the end of the war of the 
first epidemic of lethargic encephalitis (Economo’s disease), the frequency 
not only of this condition but of other forms of encephalitis as well has been 
far greater than in former years Not only have outbreaks been observed 
of primary encephalitis apparently distinct m type from the lethargic form, 
but the incidence of the so-called secondary or post-infectious encephahtides 
has been unusually high The writings of many experienced clinicians 2 > 3 
are m agreement on tins point, even though it is realized that allowances 
must be made for the popularization of knowledge of the condition with con- 
sequent freer diagnostic use, and sometimes abuse, of the term encephalitis 
Lethargic encephalitis, though now infrequent, still persists both m the 
United States and in European countries, and as recently as 1929 a serious 
epidemic outbreak occurred m Japan In spite of great activity in research 
the etiologic agent which causes this disease is still undiscovered , its pathol- 
ogy, however, the clinical features of its course, and its sequelae are fairly 
well established While there are many aberrant forms, the disease is espe- 
cially characterized clinically by the occurrence of the somnolent-ophthalmo- 
plegic, the h) perkinetic, and the amyostatic or Parkinson-like types The 
latter are frequently of a slowly progressive character, and may first appear 
following a latent period of many months after the acute attack Other 
typical sequelae are the myoclonic and bradykinetic disturbances of motility, 
the oculogyric and respirator} 7 tics and the psychic alterations Pathologi- 
cally lethargic encephalitis is preeminently a disease of the gray matter mani- 
festing itself in greatest intensity m the midbrain, particularly m the sub- 
stantia nigra, in the interbrain and less severely in the gray substance about 
the fourth ventricle The perivascular infiltrations and other features which 
characterize its scattered lesions are similar to those found in the focal lesions 
of poliomyelitis, rabies and Borna’s disease in horses 

In addition to this distinctly marked entity, there have occurred m the 
last fifteen years numerous other t}pes of primary encephalitis, either as 
sporadic cases or m the form of localized epidemics Economo 2 mentions 
under this heading the occurrence in Australia and in Japan of epidemics of 


i Zappert, J Der jetzige Stand der Enzephahtisfrage mi Kmdesaltcr, Wien khn 

Wchnschr, 1932, xlv, 737-744 , 

- von Economo, C Gibt es %erschicdene Arten Aon epidcmisch auftretcndcn En- 
cephahtiden oder gchoren sic alle zur Encephalitis lethargical, Wien khn Wchnschr, 1931, 

V ' n ’ s M^acNalt\, A S Epidemic diseases of the central ncr\ous sjstcm, 1927, Faber and 
Gwjer, London, p 193 
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encephalitis similar to lethargic encephalitis, but showing important dif- 
ferences m distribution of lesions The singultus epidemics, a small epi- 
demic of neuro-myelitis optica leading m many instances to blindness, and 
the notable increase m cases of acute disseminated encephalomyelitis are 
also quoted by this author as evidence of the increased prevalence of non- 
lethargic forms of primary encephalitis To these may well be added the 
small but highly fatal outbreak in New York City of a condition described 
by Brown and Symmers 4 as acute serous encephalitis It is probable that 
the increased frequency, and at times indeed epidemic character, of so-called 
serous meningitis D in this country and abroad must be looked upon as a part 
of this general increase in the primary non-suppurative diseases of the 
nervous system of the general type of encephalitis 

Many of the conditions mentioned in the preceding paragraph are rela- 
tnely ill-defined pathologically if not clinically To some degree, however, 
acute disseminated encephalomyelitis may be excepted from this statement 
With the increased incidence of these cases the clinical and pathological 
resemblance of this disease to an acute stage of multiple sclerosis has stimu- 
lated intensive neuropathological and bacteriological research Pathologi- 
cally this form of encephalitis is characterized by rather irregularly dis- 
tributed areas of demj ehnizalion affecting both the gray and the white 
matter but showing a predilection for the chiasm, the optic tracts and nerves 
and the subependymal zone adjacent to the walls of the lateral ventricles 
The lesions show e\idcncc of a definite mflammatoiy reaction This then 
is a form of primary non-suppurative encephalitis quite distinct in its pathol- 
ogy from lethargic encephalitis which yet has shown, if yve may judge from 
case reports (’Rcdlich 0 ), a definitely increased incidence m the last fifteen 
y ears 

Tt is not only in the group of primary encephalitides, hoyvey'er, that a 
greater frequency of occurrence has been noted It has long been knoyvn 
that m rare instances non-suppuratn c encephalitis folloyyed such com- 
municable diseases as measles, chickcnpox, smallpox, mumps, yy r hooping 
tough and scarlet fewer Cases of this type liayc been reported with such 
increased frequency in the last dcccnmuni as to leaye little doubt but yvhal a 
true increase of incidence has occurred 7 8 The clinical symptoms of en- 
cephalitis m thi-e cases may m the acute stage bear a resemblance to lethargic 
tuctphahtis bXcept m cases of post-measles encephalitis, the course is 
bru ur and the mortality lower. In particular they only rarely manifest the 
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late development of such conditions as parkinsonism, or myoclonic residuals 
Residual palsies are not infrequent The pathologic findings are best known 
m the cases following measles, since in these the mortality is high The 
disease in tins instance is more truly an encephalomyelitis Its distinguish- 
ing histological features are the presence of perivenous inflammatory in- 
filtrations and of well marked perivascular demyehmzation Both the white 
and the gray matter are involved These findings differentiate it sufficiently 
from lethargic encephalitis 

Forms of non-suppurative encephalitis apparently secondary to purulent 
infections elsewhere in the body, and especially in the head region, have been 
very frequently reported m recent years, though it is not possible to state 
definitely that there has been an increase in their incidence The serous 
meningitis and the memngo-encephalitis that frequently complicate otitis 
media 9 are perhaps the commonest examples of the association to which we 
refer Striking clinical types of encephalitis may, however, occur in con- 
nection with acute purulent sinusitis 10 and occasional cases seem to be 
secondary to acute tonsillitis, abscessed teeth, bronchitis, and pneumonia 11 
Since the organisms in the primary foci are of pyogenic types while the 
secondary lesions in the nervous system are non-suppurative, there has de- 
veloped a tendency for such cases to be referred to as toxic encephalitis 
One may place in this same grouping the cases reported as following typhoid 
fever and dysentery and perhaps the puerperal cases For the most part 
the diagnoses of encephalitis, memngo-encephalitis, and encephalomyelitis 
made m the secondary forms just enumerated are based on clinical rather 
than pathological criteria 

As further evidence that there has been a general tendency to an in- 
creased incidence of all forms of non-suppurative encephalitis, the recent 
epidemic outbreak of post-vaccinial encephalitis may be cited 12 Kaiser has 
found in the literature descriptions of an epidemic of nervous affections fol- 
lowing vaccination, which occurred in Bohemia in 1801 and 1802 Since 
that time, however, no outbreak occurred until 1924 In that year the ap- 
pearance of cases in England and on the Continent was noted, and up until 
1931 when the epidemic was definitely subsiding, over 600 cases had been 
reported in Great Britain, Holland, Germany, Norway, Austria, and other 
European countries In 192S, 1929 and 1930, forty-one cases were ob- 
served in the United States Not only the striking increase in cases, but 
also the unequal distribution of cases in different communities in the -various 
countries, points toward the true epidemic character of the disease In one 
city in the United States there occurred five cases among 5,000 -vaccinated 
children, whereas, the general incidence may be approximated as one m 

°Yerger, C F Acute toxic mcningo-cnccphahtis of otorhmogemc origin. Arch Oto- 
lanngology, 1925 i, 19S-208 . _ 

Pixcoffs, M C Benign cerebral manifestations of sinusitis, Trans Am Cl unit and 
Clin Assoc, 1927 xlm 215-220 

ii Grixker, R R and Stone, T T Acute toxic encephalitis in childhood a chnico- 
pathologic stud} of thirteen cases. Arch Ncnr and Psjch, 1928, x\ 244-274 

ia Armstrong, C Post-vaccination encephalitis, Ann Int Med, 1931, \ 333-337 
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300,000 It has been clearly shown that vaccine contamination cannot 
explain this phenomena The encephalitis or encephalomyelitis, which de- 
velops as a rule from 10 to 13 days after the vaccination, presents various 
striking clinical pictures which, however, would not serve to differentiate it 
from the other forms of non-suppurative encephalitis The mortality has 
varied in different countries between 17 and 70 per cent Those who sur- 
vive may exhibit residual palsies for some time, but for the most part per- 
manent sequelae have been notably rare Pathologically the disease has been 
shown to be an encephalo-myehtis with histological features which are not 
distinguishable from those seen m the similar cases following measles 
The increase of these various forms of encephalitis has not failed to 
stimulate a search for some factor common to them all and of a nature to 
have been affected during these last fifteen years by some general epi- 
demiologic influence It cannot be said that a solution has been found, but 
the attempts to show that these encephahtides may all be attributable to 
neurotropic filtrable viruses are of the greatest interest 111 14 * 10 The case 
may be summarized as follows Innumerable attempts at the isolation of a 
bacterial incitant have yielded mostly negative findings In a few hands 
such attempts have resulted m the isolation of streptococci from the brain 
substance of cases of encephalitis, but even the chief proponents of the 
streptococcus as an etiological agent have been forced to assume the existence 
of a filtrable form of this organism Up to the present time the evidence 
for bacterial causation is not convincing On the other hand there is a 
significant resemblance between the histologic pathology of lethargic en- 
cephalitis and that of poliomyelitis, a known virus disease, and moreover, 
the lesions found m these tw f o diseases m man are similar to those found m 
certain known \irus diseases in animals In addition to the pathologic 
icscmhlancc there are certain epidemiologic features which are common to 
both poliomyelitis and lethargic encephalitis In particular is this true of 
the rarity of instances of transmission directly from one person to another 
On these grounds there has been a fairly general assumption that lethargic 
encephalitis is a \ irus disease 

Dnect search for the virus has usually been unsuccessful In a few' 
instances a \irus capable of producing an encephalitis m guinea pigs m 
series has been obtained from human encephalitis material The guinea pig 
encephalitis resembled that which can be produced by the herpes virus in 
these annuals and did not resemble human encephalitis These findings 
in iy be explained in two way- It is known that man frequently is a carrier 

the herpe- \irus in a latent form The urus has e\en been recoxercd 
iT*»m the -pmal fluid of patients exhibiting no exidencc of any disease at- 
tributable to it It i*. aKo known that during guinea pig transmissions of 
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herpes virus the virus may become neurotropic and produce encephalitis 
The simplest explanation then would seem to be that the very rare cases of 
human lethargic encephalitis from whose brain substance the herpes virus 
was obtained were merely carriers of this virus There are those, however, 
who prefer as an explanation the more complicated assumptions, first that 
a human neurotiopic strain of the herpes virus exists which, contrary to 
the human cutaneous strain, is very difficult to transmit to guinea pigs, and 
secondly that this neurotropic virus causes m man a type of encephalitis 
which is histologically quite dissimilar to that which it causes in guinea pigs 
The decision as to the true part played by the herpes virus will probably have 
to await the next epidemic It must be pointed out that it remains quite 
possible that another virus entirely may be the cause of lethargic encephalitis 

In the group of the secondary encephahtides it seems significant that the 
diseases which are most commonly followed by encephalitis (measles, vari- 
cella, mumps, and of late vaccinia) are also those in which a virus etiology 
has been either suspected or proved In post-vaccimal encephalitis, however, 
in spite of numerous attempts it has only very rarely been possible to recover 
the virus of vaccinia from the bram substance Proof of the virus nature 
of the encephalitis following these communicable diseases is still entirely 
lacking 

In those forms of encephalitis which are secondary to known bacterial 
infections such as otitis media, sinusitis, pneumonia, etc , it might seem un- 
reasonable to invoke the possible action of viruses However, it is known 
that many types of infection in man will lead to the appearance of herpetic 
vesicles which have been shown to contain active herpes virus The inter- 
current infection is held to have activated the latent virus which then mani- 
fests itself by the production of typical skin lesions If the latent virus had 
neurotropic qualities, or if the bacterial toxins did preliminary damage to 
the nervous tissues then the bacterial infection m a virus carrier might be 
followed by a virus encephalitis 

The known virus diseases in man and those most reasonably suspected 
of being such are for the most part especially susceptible to epidemiological 
influences , and if m time to come the present interesting hypotheses as to the 
virus etiology of the various forms of encephalitis are shown to be well 
founded we may find therein an explanation of the apparent epidemic in- 
crease of all forms of encephalitis during the last fifteen years 
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Diseases of the Heait By William D Reid, MD, FA CP 105 pages The 
Graphic Press Printers, Newton, Massachusetts 1933 Price, $65 

This is a small, paper-bound volume of 105 pages The author has felt that 
students should have available some small book, more readily presenting the more 
important facts in regard to the symptomatology, diagnosis, prognosis and treatment 
of heart disease than is at present m existence, and, in his own words, the present 
■volume is to be compared possibly to a “ laboratory manual ” 

There is a valuable chapter on history taking m heart disease, and due stress 
is laid on the value of a well taken history The more important physical signs of 
various types of heart disease are clearly presented There is a tabulation of the 
information to be obtained from X-ray studies Short references only are made to 
the electrocardiogram and other laboratory findings in heart disease The author 
includes a table for immediate reference in the diagnosis of the arrhythmias Prog- 
nosis and treatment are briefly treated 

The reviewer questions whether such short cuts to knowledge are of general 
value Tliev are no doubt helpful to the students who can use the summary in con- 
junction with the personal teaching of its author For these memory will reclothe the 
bare bones with flesh but for others it must remain a skeleton 

W S L , Jr 

Gattric / lnandtiy Its Relation to Disease By Arthur L Bloomfield, MD, 

Professor of Medicine, Stanford University, San Francisco, and W Scorr Por- 
i ami, MD, Instructor in Medicine, Stanford University, San Francisco The 
Macmillan Companv, New York, 1933 Price, $2 50 

In this book the authors have presented facts about gastric anacidity which have 
been culled entirely from the original sources The) have exposed a number of mis- 
conceptions which have been passed oil from time to tunc m the literature It is hard 
to restrain oneself from the use of superlatives in an account of this volume The 
cntite subject is covered in a stimulating, exact and highly readable manner 

Misconceptions relating to the use of the term combined acidity, to the so-called 
hvpochroaitc anemias, and to certain proposed etiological factors in anacidity arc 
discussed m full The demonstration of the various concentrations of electroljtes 
in the gastric juice is particular!) s.Uisfving '1 lie authors have carefullv sifted out 
the wheat from the ch.ift m tliur discussion of the various diseases with which gastric 
.in iciditv is coumionh associated 

Tht re is so much new. so much sane, and so much enlightening material in the 
ho A tbit one his no hesitation in recommending it to all students of medicine 

L M 
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Such a clearly written schematic account conforming for the most part to present 
day standardized terminology, classifications, and diagnostic and therapeutic methods 
should be of value especially to students, nurses and social workers 

M C P 

The Common Causes of Chronic Indigestion Differential Diagnosis and Ticatment 
By Thomas C Hunt, B A , D M (oxon), MRCP (Lond ) William Wood and 
Co , Baltimore, 1933 Price, $4 25 

As its title indicates, this book deals with the more common causes of indigestion 
It does not in am way pretend to be an exhaustive survey of the various etiological 
explanations of the multitudinous gastrointestinal pathological conditions, nor does it 
attempt to detail the v arious unusual intra-abdominal conditions which may also cause 
indigestion 

The subject is treated in 13 chapters which are somewhat irregularly arranged 
but which may be roughly divided into two mam categories organic diseases of the 
stomach gall-bladder and appendix and functional diseases of the stomach and colon 
Such topics as the relationship of the cardiovascular system to indigestion, alcohol 
in digestion, and indigestion in old age do not come under these headings and have 
been treated separately The first of these subjects is especially well handled 

In the interpretation of the symptoms of the ulcerative lesions of the stomach 
and of cholecy stitis, the author show s himself fully cognizant of the immense amount 
of clinical superstition that has attached itself to these conditions He stresses the 
importance of recognizing and treating the underiving factors 

In the chapter on chronic gastritis, which is full, the fundamental pathological 
findings do not seem to receiv e adequate consideration and the conclusions are at least 
open to criticism 

A large part of the book deals w ith the various functional disorders of the colon 
The author’s conception of the interrelationship of the psychic and organic bases of 
these disorders is clearly and interestingly formulated 

A minor criticism may be directed against the overuse of headings throughout 
the book 

This v olume, as mentioned before, cannot m any vv ay be regarded as a reference 
work, it offers, however, practical conceptions of the conditions discussed, obtained 
from a working knowledge of the subject and stated in a conservative manner 

L M 

Practical Hematological Diagnosis By O H Perry Pepper M D , Professor of 
Clinical Medicine, University of Pennsylvania, and Assistant Chief of the Medi- 
cal Clinic, Hospital of the University of Pennsylvania, and David L Farley, 
Physician to the Pennsylvania Hospital and to the Cooper Hospital, Camden, 
New Jersey, and Associate in Medicine of the University of Pennsylvania 562 
pages 16 5 X 23 cm W B Saunders Company Philadelphia 1933 Price 
$600 

There seems to be a real place in medical literature for a monograph on the 
standard methods of modern hematology and on the purely hematological aspect not 
only of the diseases of the hemopoietic system but also of other diseases not primarily 
of the blood The authors throughout hav e kept m nnnd their own introductory state- 
ment that hematologv is primarily* a handmaiden of the clinic and of practice In 
Part I, which deals chiefly with hematological methods only the methods most com- 
nionlv'used m the clinic are described m full but sufficient details of these are given 
to serve as a guide to their actual utilization In their interpretations of the results 
of these methods the authors’ statements are brief and specific In disputed points 
references are given to the chief articles supporting the various opinions The origin 
o-rowth and destruction of the morphological elements of the blood are presented m 
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a surprisingly compact description It would perhaps have added to the interest of 
the book, if not to its immediate utility, if a more extended account of the work in 
this field had been given In discussing the development and maturation of the red 
cell no mention is made of the influence exerted upon this process by the intrinsic and 
extrinsic gastric factors 

Part II is entitled “ Hematological Diagnosis of the Diseases of the Hemopoietic 
System ” The title is exact The clinical aspects of these diseases and the clinical 
criteria, other than hematological, for their diagnosis are not included One is con- 
fronted with pure hematology This is so foreign to the clinician’s usual way of con- 
sidering the diagnosis of these conditions as to give the feeling of looking at them 
with one eye held closed The limitation in scope, while artificial, is of course in- 
tentional We gain thereby a collection of clear, full and yet succinct descriptions of 
the diagnostic findings in these diseases which can be derived from the examination 
of the blood For quick reference or for comparative studies, this method of presen- 
tation is of distinct value 

The hematology of diseases other than those of the hemopoietic system is dis- 
cussed in Part III The diseases are arranged alphabetically which assists greatly 
in ready reference The collection of data in this section will be of practical as- 
sistance to the physician in many diagnostic difficulties 

The more recent work in hematology is well represented. The references have 
been carefully selected, they coier the classical contributions to the development of 
the subject and also the latest additions to our knowledge of it 

A noteworthy feature is the ability of the authors to state briefly and fairly the 
gist of complicated and disputed questions The book throughout is clearly and 
interestingly written Students, laboratory workers and practising physicians will 
find assistance in its contents 

M C P 


Further Studic t on the Phai macology of Certain Phenol list cis with Special Ref- 
erence to the Relation of Chemical Constitution and Physiologic Action The 
Iltttopafhology of Some Xctnotouc Phenol Estcis By Maurice I Smith, 
Principal Pharmacologist, E W Engel, Special Expert and E F Stoiilmax, 
fumm Pharmacologist, National Institute of Health, U S Public Health Service, 
Washington v -J- pages, 24X15 cm United States Government Printing 
Office, \\ ashington, D C , 1932 Price, 10 cents 


7 Ik u ue oi so-cillcd ginger paralysis which occurred in several parts of the 
l mted States m 1910 interested the Institute of Health in the investigation of the 
toMenlogical and pharmacological nature of the phosphoric acid ester of ortho-cresol 
! hi-, uhspnice had been med as an adulterant in the extracts of ginger responsible 
to- the poisoning 

In in thrift to establish the relation of chemical constitution and physiological 
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miciophotographs It is shown that the neurotoxic esters of phenol have a strong 
affinity for the anterior horn cells This action is compared with that of the virus of 
poliomyletis upon the gray matter of the cord 

The publication represents a fundamental investigation of pharmacological nature, 
interestingly written and containing material of special medical interest 

J C K, Jr 

Amo icon and Canadian Hospitals Edited by James Clark Fifield, with the co- 
operation of the American Hospital Association 1560 pages, 21X27 cm 
Midwest Publishing Company, Minneapolis 1933 Price, $10 00 

The Editor and the American Hospital Association are to be congratulated upon 
the completion and publication of this valuable compilation of informative data con- 
cerning the hospitals of the United States and Canada The material is arranged 
geographically and alphabetically according to the system employed in the Medical 
Director} of the American Medical Association The hospitals in all the extra-ter- 
ritorial possessions of the United States and those m Newfoundland and Labrador 
and m the Northwest and Yukon Territories are included 

The chief data given include the character of the hospital, general or special, 
the number of departments or services, the special facilities, the history of its con- 
struction , the number of beds , the rates , the financial status , the average number of 
patients, the constitution of the staff, including the house staff, the training school, 
the ownership of the hospital, the goiermng body, the name of the superintendent 
and of the director of the training school 

Interesting historical sketches of all the associations and leagues devoted to hos- 
pital problems precede the main matter of the book , and in the Appendix information 
is added concerning all the religious orders m the hospital field , the important endow- 
ments or funds dei oted to health purposes , the national health associations , the U S 
Public Health Service, the Veterans Administration, etc 

Such information will be of the greatest value to all engaged m hospital work who 
may wish to make comparative studies of other hospitals or of problems of hospitaliza- 
tion It will no doubt be of fundamental aid to the work of the American Hospital 
Association It will be of assistance to physicians generally who may wish to know 
of hospital facilities at a distant point Medical students may find it of value m con- 
nection with a search for internships, and house officers may consult it m determining 
upon a location in which to practise There is no doubt but what the makers of all 
hospital equipment and supplies will use it freely It will surely become a standard 
reference work of great value 

The appearance of the volume, the binding and typography are a credit to the 
publishers 

M C P 
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Dr Walter L Bierring (Fellow and Regent of the American College of Physi- 
cians) was elected President-Elect of the American Medical Association at its last 
annual meeting m Milwaukee during June 

Dr Bierring has had a significant career in medical organization He has been 
President of the Iowa State Board of Medical Examiners, President of the National 
Board of Medical Examiners, President of his County and State Medical Societies, 
President of the Alpha Omega Alpha, honorary medical fraternity, and is President 
of the Iowa State Board of Health He has been a Fellow of the American College 
of Plnsicians since 1928, and a member of its Board of Regents since 1930 

Dr John H Musser (Fellow and Regent), New Orleans, was elected Vice-Presi- 
dent Dr Nathan B Van Etten (Fellow), New' York City, was elected Vice- 
Speaker Dr James S McLester (Fellow and Regent), Birmingham, Ala, w'as 
appointed a member of the Committee on Medical Education and Hospitals, and Dr 
J E Paullin ('Fellow), Atlanta, ‘Ga . was appointed a member on the Council of 
Scientific Asscmbh 


Dr Louis Faugeres Bishop. Sr (Fellow), New York, N Y. was elected Presi- 
dent of the \mcncan Therapeutic Society for the years 1933-1934, at the annual 
meeting of that Societs held in Milwaukee, Wis . June 9 to 10, 1933 


Dr Edward B Krunibhaar (Fellow), and Dr William D Stroud (Fellow and 
IrcaMircr), both of Philadelphia, were elected President and Vice-President, le- 
spccticeh of the Philadelphia Heart Association at its annual meeting m April 

Dr Paul Dudlcs White (Fellow), Instructor in Medicine at Harvard University 
Medical School was the speaker 


The Ma\ issue of Radiology was dedicated to Dr Albert Soiland (Fellow), Los 
Vigelc*', Calif, “ in acknowledgment of his aclne\ ements m radiolog} and in recog- 
nition of his si\tjcth birthdaj ” Dr Soiland was the founder of the American Col- 
li gr ot Radmlogj, and is at present a member of the House of Delegates of the 
\narican Medical Association 


t ruler the Prc-idcncj of Dr Adolph Sachs (Fellow), of Omaha, the Nebraska 
s t in Medical \<-«ociation held its S’xtv-fifth Annual Meeting in Omaha, Maj 23 to 
1 ' ion 

Dr ('barks \ Flliott (fellow). Professor of Internal Medicine at Xorth- 
\ < *t< -n Uruwrsju Medic «l School Chicago, Dr II L Bockus (Fellow), Professor 
< t Djs’ro Ln'irolo^c nraduttc 'school of Medicine of the Utmcrsitj of Penns} 1- 
> mi 1 Pi.tl ub Iphn . ,md Dr Walter Clarke (Fellow », Director of Medical Activities, 
vt* ' ru •»n id H.gienc Association New Yorl Cil\, v ere guests of honor and 
d ’• < o d <ddrc cs ,jt their re-pectue fields 


i>i> 1 ’ * ' L"i-s»j,j,j Medical 4 -nentv conducted a postgrarluate medical institute 
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At the tenth anniversary meeting of the American Society of Stomatologists, in 
New York City on April 27, 1933, the Chompret Prize was awarded to Dr Oliver 
T Osborne (Fellow), Emeritus Professor of Therapeutics at Yale University School 
of Medicine, for his “ Meritorious contributions to the science of stomatology and for 
lus untiring labors to bring dentistry and medicine to a plane of better understanding 
and appreciation of their common problems for the good of mankind ” 

Dr Anthony Bassler (Fellow), New York City, made the presentation address, 
as follows 

" The American Society of Stomatologists, together with the International Acad- 
emy of Stomatology, has therefore deemed it an honor to commemorate the work of 
this great pioneer m stomatology" (Dr Joseph Chompret) by establishing the 
Chompret Prize, symbolized by a gold medal to be aw’arded every second year to 
the desen ing person w-ho has made the most outstanding contribution to the progress 
of stomatology either in the realm of science or in the professional advancement of 
the stomatologic specialty This medal will be aw-arded at the recommendation of the 
Chompret Prize Committee of the International Academy of Stomatology and the 
American Society" of Stomatologists ” 


Dr James J Waring (Fellow) has been appointed Professor of Medicine of 
the University" of Colorado During the past year he w'as elected Vice-President 
of the Western Branch of the American Public Health Association, and a Director of 
the National Tuberculosis Association and member of its Executive Committee 


Dr James L McCartney (Fellow-), Psychiatrist and Director of Classification, 
New York State Department of Correction, Elmira Reformatory, has been aw-arded 
a grant of $1,000 00 by the Thomas W Salmon Memorial Committee of the New 
York Academy of Medicine for imestigation on the classification of prisoners and 
the drawing up of a handbook on classification for use m prisons 

Dr McCartney for the past two years has been Director of the Classification 
Clinic at Elmira Reformatory, and is Secretary of the Medical Section of the Ameri- 
can Prison Association, as well as a member of the Committee on Case Work and 
Treatment of the American Prison Association, which is attempting to standardize 
the scientific examination and care of prisoners in this country 

A report of this Committee is to be given at the forthcoming congress of the 
association, which is to be held in Atlantic City the second week of October 


Dr Solomon Solis-Cohen (Fellow), Philadelphia, Pa, received the honorary 
degree of Doctor of Science at the recent lOStli annual commencement at Jefferson 
Medical College of Philadelphia 

Dr Solis-Cohen w'as a graduate of the Class of 1883 of this institution and is 
Emeritus Professor of Clinical Medicine 


Dr Albert E Russell (Fellow-), Washington, D C, has been appointed Chief 
Surgeon of the U S Bureau of Mines 

Dr Russell addressed the Toledo (Ohio) Academy of Medicine on May 5, 1933, 
on the subject of occupation and respiratory diseases 


Dr Samuel E Thompson (Fellow), Kerrulle, Tex, was elected President-Elect 
of the State Medical Association of Texas at its annual meeting in May 

Dr G L Pinney (Fellow-), Hastings, Nebr , was recently elected Vice-President 
of the Nebraska State Medical Association 
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OBITUARIES 

DR WILLIAM BLAIR STEWART 

Dr William Blair Stewart was of Scotch-Irish descent, son of a phy- 
sician and grandson of a physician He was born March 6, 1867, at Middle 
Spring, Pa , m the Cumberland Valley Soon after his birth, his family 
removed to New Brighton, m the western part of the State, where they re- 
mained with Ins maternal grandfather for two years They removed to 
Newburg, a hamlet near Middle Spring, where his father practised medicine 
until 1873 The family then moved into the adjoining town of Newville, 
which remained his home for many years, and to which he loved to return, 
m later life, twice a year to renew old acquaintances and to fish in the creek 
Dr Stewart entered Dickinson College, Carlisle, Pa , receiving the Ph B 
degree m 1887 and the M A degree subsequently His enduring loyalty 
to his Alma Mater was rewarded forty-five years later by his election to the 
Vice-Presidency of the Alumni Association of that institution In 1890 he 
was graduated with highest honors from the Medico-Chirurgical College of 
Philadelphia, in which he also served as Instructor in Therapeutics 

After spending the summer of 1890 in Atlantic City as assistant to Dr 
Boardman Reed, and seven months on Fairmount Avenue in Philadelphia, 
he removed to Bryn Mawr, where he practised medicine for three years In 
August 1894, he moved to Atlantic City, N J , as a permanent resident, 
assisting Dr Reed at first and later taking over his property at the corner 
of North Carolina and Pacific Avenues when Dr Reed retired in 1898 It 
was here he brought his bride, Florence Elizabeth Giffin, in 1897, here were 
born his children, Walter in 1898 and Sloan m 1901 — both physicians at 
present — and here he died on July 11, 1933, at the age of sixty-six 

The three great interests m his life were family, society and medicine, 
intermingling all of which was a pervasive love of and faith in humanity 
He made friends readily, but enemies rarely Friends made were friends 
retained His loyalties were strong He was friend of the child, the ele- 
vator boy, the delivery man There was always some witticism on the end 
of his tongue, or some bit of humor “ up his sleeve ” , an unusual ability m 
ventriloquism often baffled friends and charmed animals His three grand- 
children were his greatest source of pleasure in his latter years Seldom 
was there a day when he would miss the noon visit with them 

As evidence of his civic interest, he had been President of the Atlantic 
City Board of Trade, Director of the Chamber of Commerce, member of 
the Board of Education, President of the Board of Trustees of the First 
Presbyterian Church and a Director of the Young Men’s Christian Asso- 
ciation One may best quote from an editorial m the Atlantic City Press 
“ Dr W Blair Stewart, who died this week, should be long remembered for 
his upstanding citizenship no less than his high professional rating and 
worth Aiwa) s a conservative, of sound and practical judgment, he was 
ever to be found working diligently for projects which meant worthwhile 
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progress for Atlantic City, against projects which smelled of malodorous 
politics or other civically-destructive influences ” His political faith 
was always Republican He was a thirty-second degree Mason and a 
Knights Templar In the Atlantic City Rotary Club he had a perfect at- 
tendance record for the past eight years, and maintained a keen interest in all 
the activities of the Club 

He was the author of a textbook on medicine, “A Synopsis of the 
Practice of Medicine/’ in his earlier years, and he frequently contributed 
articles to various medical journals His medical name first came into local 
and national prominence m his successful efforts in the late nineties to eradi- 
cate the serious menace of typhoid fever from Atlantic City, a menace that 
has never returned He w r as an ex-President of the Atlantic County Medi- 
cal Society, and had always taken an active role in the New Jersey State 
Medical Society For many years he was a Surgeon to the Atlantic City 
Hospital, but later, feeling an increasing fondness for Internal Medicine, he 
ga\c up major surgery and worked solely as an internist He w r as a former 
Vice-President of the American Medical Association and one of the early 
(1916) Fellow's of the American College of Physicians For several years, 
he had been Chan man of its Board of Governors and a member of the 
Board of Regents 

Although in the last years of his life lie observed the insidious develop- 
ment of coronary disease and myocarditis, especially in the final year, he 
dreaded the prospects of a life of invalidism, but insisted rather in remain- 
ing “ m harness ” until the end, which came suddenly, as he w'ould have had 
it 

Walter B Stew'art, M D 


DR 'J IIOMAS JEFFERSON McKINNEY 

Dr r I bonus Jefferson McKinney (Associate), Champaign, Illinois, died 
Ma\ 27, 193 \ m the Kenilworth (III ) Sanitarium, aged, 73 jears 

Dr McKinni) was born at Miineie, Indiana lie attended the Illinois 
State Normal Vimeruu and entered the Medical College of Indiana, from 
whuh lie rcceivtd In** degree ot Doctor of Medicine in 1S83 After a few 
w ir^ ot practice, he ‘•ccurcd the degree of Doctor of Medicine from the 
Nortltwi '.tern UnKerMh, Medical School in 1898 He pursued postgrad- 
uate training at the Chicago Po>t Graduate Medical School, the Chicago 
1’ohihmc and tlu Xtw York Post Graduate Medical School He was a 
UaHih rand lontier President of the Champaign Count} Medical Society, a 
mrnKr tlu lllinot-. State Medical SoctcU, and a member of the Amcrt- 
« *. Mcdnad A~m* nation IK u a> a teacher in mental and nervous diseases 
Mir-* uni Pr* -ad* ot of tin Stall of the Burnham Cit\ Ho-pital lit 
1> el 1 a* V nci tie o; tin Vimrifan C ollegc of Pin ‘•titans smie 1926, 
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The treatment of poison ivy (rhns dermatitis) was purely sympto- 
matic and most unsatisfactory until the active antigen for specific treat- 
ment was produced 

Relief in a few hours and a complete cure m a few days may now be 
expected by using the specific Rhus Tox Antigen foi poison ivy, Rhus 
Yenenata Antigen for poison oak 

These Antigens are prepared under TJ S Government License No. 102 
and aie accepted by The Council on Pharma cy and Chemistry of The 
Am ei ican Medical Association 

Reprint from original articles published m The Journal of The Ameii- 
can Medical Association, The Medical Journal and Record, Archives of 
Dermatology gives full information and will be mailed on request The 
lepoits of Williams and MacGiegor of The New York Skin and Cancer 
Hospital, Bn mgs of Atlanta and Strickler formerly of Temple and Phila- 
delphia Geneial Hospitals may be accepted without question 

The Antigens retain their potency for at least three years , furnished 
in packages containing foui 1 cc Ampoule-Yials Physician’s price $3 50 

^ J1E NATIONAL DRUG COMPANY^^ 

ILADELPHIA^giBgg 5 ^ 


Wpi I Literature on Poison Ivy per Annals of Internal Medicine 


Name 





Address 


Cite 

Please Mention this Journal when writing to Advertisers 



Economy in Liver Therapy 


' DOCTOR William P. Murphy of the Peter 
Bent Brigham Hospital, Boston, Mass., recom- 
mends (Journal A. M. A., March 26, 1932), the 
use of intramuscular injections of material 
derived from 100 grams of liver as an econom- 
ical and satisfactory method of treating per- 
nicious anemia. 

He states: 

“ Finally , mention may again be made of the econ- 
omy possible through the use of parenteral extract 
as compared with the expense of either live) or liver 
extract administered orally .** 





One Half 
Actual Size 


Solution Liver Extract J&ecterle 


is a concentrated product. It is marketed in 
packages of three vials, each vial containing in 
three cubic centimeters the material obtained 
from 100 grams of liver. It is thus convenient 
for cariying out the effective dosage as recom- 
mended by Murphy. 



Full information upon request 


LEDERLE LABORATORIES INC., NEW YORK 

511 FIFTH AVENUE 
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ARTERIOSCLEROSIS 


A SURVEY OF THE PROBLEM 


Edited by 

E. V. COWDRY 

Washington Unnersity, 
St Louis 


A Publication of the 
JOSIAH MACY, JR 
FOUNDATION 


With the publication of 
this distinguished volume, 
the doubts and confusion 
of years hai r e been set 
aside 

International in scope, 
searching in its treatment, 
every aspect of the sub- 
ject has been covered 


Comment 

“ It can be said with confidence that this 
volume constitutes the most complete, the 
most authoritative, and the most illumi- 
nating and outstanding contribution to 
the study of Arteriosclerosis yet made 
Student, investigator, pathologist, physi- 
cian at large — all can read it with profit 
remain an outstanding reference work for 
— Jl of Laboratory 
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AS A ROUTINE SEDATIVE 


in general nervous disturbances 
prescribe one tablet (5 grains) 
several times a day. As a mild 
and prompt hypnotic the dose 
is 2 to 3 tablets upon retiring 
or during the night. Bronraural is 
not a barbiturate nor a bromide. \ 

5 grain tablets and as a powder. 1 

Samples and literature upon request ' j 
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Devitt’s Camp, Inc. 

ALLENWOOD 

PENNSYLVANIA 

(Tuberculosis) 

On beautiful White Deer Mountain , 20 miles southeast 
of Williamsport , Pa 

All modern methods of treatment, including heliotherapy, artificial pneumo- 
thorax, phrenic exairesis, Jacobaeus operation, and thoracoplasty 

Not operated for profit Moderate rates Modern buildings 

Patients given individual attention by experienced physicians and specially 
trained registered nurses 

The following physicians will be glad to examine patients for admittance to 
Camp 


J M Anders, M D , Philadelphia, Pa 
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In Every 
Physician's 
Pay ... 

The man}' emergencies in which it is urgently 
needed — traumatic shock, apparent death, ana- 
pli}laxis, serum reactions, and asthmatic pnrox- 
5 sms — suggest the wisdom of always keeping a 
supply of Adrenalin* in the emergency hag. 

Man} clinicians with wide experience in immun- 
ization work inject Adrenalin preceding or -with 
the injection of biologicals or other substances 
containing foreign proteins, in cases where the 
patient is suspected of being subject to allergic 
reaction. This simple precautionary measure may 
present allergic reaction and may be the means 
of preventing a serious or even fatal protein shock. 
A suppl} of Adrenalin ampoules in }our office 
and in }our emergency bag not only provides a 
means of prei enting allergic reactions, but may 
enable }ou to administer life-saving medication 
in an emergency. 

Adrenalin Chloride Solution 1:1000 is available 
in one-ounce bottles and in boxes of one dozen 
and one hundred 1-cc. ampoules (Ampoule No. 88 ). 



* The Pnrke-DnvU brand of Epinephrine, U S P. 
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BETTER CLINICAL CONTROL 




1. Better Assay Control 

I'ur\ hatch of W\eths Digitalis 
Lt.tu"' is submitted to TWO 
methods of •'latul.irdi/aliou — the 
om-hour X' ^ P frog method and 
tin rat unit method of Hatcher 
and Brody 

In tin', u;n po-^ibk \anation in 
httijn ;tral is reduced to a 

Minimum and <\cr\ bitch is 
brought to gnatir mnformite 


TWO EXCELLENT 
REASONS WHY 
PHYSICIANS USE 
AND PRESCRIBE 

Wyeth’S Capsules 
Digitalis Leaf 

(DEFATTED) 

(EACH CAPSULE CONTAINS ON r CAT 
UNIT— 15 MINIMS U.S P TINCTURE) 

2. Better Clinical Control 

Each capsule contains a definite 
and uinarjmg amount of caic- 
ftilh standardized drug No un- 
certain dropper or complicated 
measuring de\ ice is needed to 
gauge dosage — the patient is pro- 
tected against possibility of error. 
Supplied m vials of 36 and 100 
attractive green capsules m suit- 
able containers tor dispensing 


Control the integrity of your prescriptions 
by specif>ing Wyeth’s pharmaceuticals 


John Wyeth & Brother, Inc. 

FHH AIM LPUIA, PA. AND NVALKLR VILLI’, ONT. 
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THIS NAMEPLATE 


E VERY “ Hmdle ” Electrocardiograph has a name- 
plate upon which is engraved not only the identi- 
fication of the instrument but the name of the doctor 
or hospital for whom it is made We are proud to link 
our name with the names of many of the foremost 
American Cardiologists and institutions The Cam- 
bridge Instrument Company with due appreciation of 
this honor bends every effort to produce the finest, 
most accurate and dependable electrocardiograph for 
the service of the medical profession The science of 
electrocardiography has been de\ eloped in the United 
States almost entirelj upon the “ Hmdle ” Electro- 
cardiograph 
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" Pioneer Manufacturers of the Electrocardiograph " 

3732 Grand Central Terminal 
New York City 



The New "All-Electric” 
models arc made m station- 
ary, mobile and portable 
types for hospitals, clinics 
and private offices 

Send for Literature 
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The physician's 

REPUTATION 

is gaged by his ability 
to treat disease . . . 



SUCCESSFUL treatment demands cooperation by chemist 
and pharmacist, and any shortcomings on their part may impair the 
therapeutic results. 

Chemical science now and again succeeds in bringing to light some valu- 
able addition to the materia mcdica. Luminal, among these, has proved an 
important contribution to the treatment of epilepsy, and nothing has 
been devised to supplant it in this disease. Its scope has greatly widened 
>nd now includes a host of other disorders. 


Consequently, in prescribing Luminal the physician bases his specifica- 
tion upon the cumulatitc observation of thousands of clinicians. He is 
also assured of uniform quality founded on years of manufacture under 
the supervision of the same expert chemists. 
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^ * 


J rhe-t Af!,c't>‘^ra 





ANNALS OF INTERNAL MEDICINE 


W hat the 




DEAN of AMERICAN MEDICINE 

says . . . 
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Dr. Wm H Welch, of Johns 
Hopkins University, considered 
by a host of medical authorities 
“The Dean of American Medi- 
erne,”* recently stated at the 
New York Academy of Medicine 
“Too great economy, as far as health 
is concerned, because of the current de- 
pression, is particularly dangerous to 
the welfare of growing children Under- 
nourishment of children, for example, is 
not likely to show itself immediately, 
but is bound to show itself later when it 
is probably too late to remedy it The 
ground lost by undernourishment in 
childhood may never be regamed ” 
Physicians everywhere are being told 
by patients, that because of reduced 
incomes their family budgets are being 
slashed This means reduced diets It 
is well to point out in such instances 
that, m spite of reduced family budgets, 
the health of growing children must be 
safeguarded Often a child needs only 
the addition of a balanced, prophylactic 
compound — such as Maltine With Cod 



JH Liver Oil — to render an other- 
wise insufficient diet completely 
adequate 

In conditions due to deficiency 
of Vitamins A, B (b t ), G (b*), 
or D, Maltine With Cod Liver Oil will 
prove its worth It is composed of 70% 
Maltine, a concentrated extract of the 
nourishing elements of malted barley, 
wheat and oats — rich in Vitamins B and 
G— and 30% pure vitamin-tested cod 
liver oil of high potency in Vitamins A 
and D Taken with orange or tomato 
juice, Vitamin C is added. 

Maltine With Cod Liver Oil is bio- 
logically standardized and guaranteed 
to contain four vitamins. A, B (b x ), 
G (b s ), and D. Biological report on 
request The Maltine Company, Est 
1875, 30 Vesey Street, New York,N Y. 

Maltine 


WITH COD 

LIVER OIL 



* Taken from Medical Journal and Record 


Please Mention this Journal when writing to Advertisers 



10 


ANNALS OF INTERNAL MEDICINE 


Calcium-Phosphorus Deficiencies 

IN DENTAL CARIES 


Annual Review of Bio- 
chemistry , 1032, cites as among the 
more important developments m bio- 
chemistry for 1931 studies attesting 
the cluneal taluc oj vitamin D in arrest- 
ing dental canes 1 

“Clinical trials of the \alue of vi- 
tamin D in arresting dental decay m 
children have been strikingly success- 
ful,” the report states further 

Many theories have been put forth 
concerning the ‘etiology 5f~--dental 
caries, but since it is recognized that 
tlie Composition of teeth is - mrgely 
calcium and phosphorus arid tliiit the 
tooth ha* a ciuulntoiv s\slem| it is 
logical to suppose, that tlie calcifying 
factor, \itairnn *D, , is essehti. 1 for 

sound tootli structure- 

i , , 

fytosfrrol for &hrnl of, Gartcs 


Burnt stiuhFsi^idi^P't specially to 
the jefht.n\ Atjf ''(C»stV r,oJj in Rental 
propli\la'i‘s, auAt i ud\ ( of 800 

Knell 'll chiljh'iy in (/mug , various 
difLurv .«ilfhfioiisr^jrov,nll irradiated 
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spnvti of i>* imr onl% one-third 
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fa* nc« Itlcrelofc, "The Dcrjtai Value 


Price , 3 Boyd and Dram , 4 Davis , 8 and 
the Toveruds 6 are among the numerous 
other authorities whose clinical studies 
reveal that vitamin D improves tooth 
structure or inhibits decay. 

'Vitamin CD for Of dulls 

McCollum, referring to studies by 
himself and associates, states, “Decay, 
we believe, is the”result, in most in- 
stances, of a diet, unsatisfactory in 
respect to its calcium, phosphorus and 
vitamin D content 

Speaking ofeMehgftby’s work, he 
continues, “H er 7 'res ults harmonize 
with our mtcfo rctati origthat a dietary 
regimen wlnchVt'ends .to maintain the 
phosphorus and. {calcium of the blood 
at a high level tends. toJrender the in- 
dividual caries T immune. \ I believe 
no one al eft- teg existing knowledge 
would hesitate now, to" state unquali- 
fiedly that iLheipicgiiant ’and nursing 
mothers of jy d a v> a r e Jget' ting too little 
vitamin D uRoujr studics]|md those of 
Mrs ^Icllamjy'arcJl r SpSound ns we be- 
lieve they nr. .ylhpj k^ilhatfprd evidence 
that in lemi erat^^gionsjpeople of all 
ages should takttSsome' source of vi- 
tamin D ” ! , ;. 1({ yi:r 

k HA 1 \W‘- 
5 fcj5naney,arta Lactation." 
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THE INTERNIST AS HIS OWN PSYCHIATRIST* 

By Alfred Stengei, M D , M A C P , Philadelphia, Pennsylvania 

The term psychiatrist as used in the title and the following discussion 
is intended to indicate not only the physician’s relation to psychiatry proper 
but also to psycho-neurolog} r and the whole range of functional diseases and 
all of the disorders attributable to disturbances of the sympathetic and 
parasympathetic systems All of these fields of study are so interrelated 
that at least from the internist’s standpoint wide separation is undesirable 
and in the absence of a comprehensive designation I have chosen the term 
ps)chiatrist to indicate the physician’s relation to all nervous and mental 
backgrounds of disease as well as the psycho-neurologic consequences of 
diseases falling under his care 

The reciprocal relations of somatic disease or disease manifestations and 
psycho-neurologic conditions are so important that it is unnecessary to offer 
any apology for bringing them to the attention of a College of Physicians 
and no defense is needed for saying that clinicians commonly approach their 
study of disease with too little appreciation of the psychiatric antecedents or 
consequences With no less frequency, however, psychiatrists expend all 
their energies on the psychic or neurologic aspects of disease lacking either 
the training in clinical medicine or a proper appreciation of its significant 
bearing on psychiatric problems 

A closer cooperation of the two groups is essential to sound clinical medi- 
cine and more serious efforts to teach medical students the psychiatric re- 
sponsibilities of the clinician would greatly widen his understanding of 
human disease So far as this teaching is concerned I submit that the 
proper place for it is m the wards of the general hospital and that it is 
an important duty of clinical teachers to emphasize this aspect of general 
medicine 

As the limitations of this discussion will prevent enlargement on all of 
its aspects I shall content myself with the single statement regarding treat- 
ment, that the physician who underrates or ignores the psychic factors in 
disease, even the grossly organic diseases, loses an opportunity for effective 
treatment that would distinguish the successful from the unsuccessful medi- 

* Read at the Montreal Meeting of the American College of Physicians, Februarj 9, 

1933 
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cal practitioner Internists with broad experience in the practice of general 
medicine need not be told that varied conditions affecting the personal or 
domestic life of the patient ha\e great significance in the etiology and in the 
manifestations of disease, but they are on the othei hand often unduly dis- 
turbed In psychiatric episodes which are but a part of the whole clinical 
picture 

I ntcr nal medicine, it must be confesse d , still Iabors jtoqjgreatl v.. under th e 
do mination of th e [school of pathological anatomy . However greatly medi- 
cine was indebted to Virchow' and the other noted morphologists for their 
systematizing of disease and establishing clear understandings of the ana- 
tomical basis of many conditions, it must be recognized that time has brought 
about great advances m entirely new directions The contributions of 
chemistry and physiology m particular have established viewpoints of the 
dynamics of mam diseases that render the older static or morphological 
conceptions largely lifeless The complicated and widely distributed mani- 
festations and effects of certain general diseases and infections push into 
the background of relative unimportance the limited pathological lesions that 
may perhaps with justification be regarded as representing the primary foci 
or scats of onset A real knowledge of disease requires an understanding 
of the complexities of the mechanisms of adjustment that follow an initial 
fault and not infrequently the struggle for compensations occasions new 
clinical pictures that show little evidence of relation to the prnnaiy lesion, 
which thus becomes dwarfed by contrast The search for organic lesions, 
important as it undoubtedly was and still remains, may therefore prove a 
tnutk sv method of advancing knowledge of disease It served its purpose 
more largely before etiology, chemistry, and clinical physiology r had reached 
tin .r prts<nt-<!ay stages of development, but unfortunately the impress on 
tit in me was so great that the physician of today is still obsessed with the 
H’h.if that the discovery of an anatotnual lesion and the naming of a dis- 

* * is the t tid of his diagnostic labors IIis whole attitude toward disease 
. ’ •! tin directions of his therapeutic efiorts arc dominated by this point of 
»i* >*. , and 1« si.mds aghast at the amazing fact that forms of unorthodox 
•.o Jm- it ruho.' sparingly adapted to the ease, under his anatomical con- 

• * ;>?!*> . solatium* accomplish practical results 

i o h* ,! htth more specific let m consider one illustration KaUgne is 
p the mo i tuqiuni and most impe»rtam single cause of disease, and 
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were fundamentally adapted to restore health as well as to prevent recur-* 
lenccs of the same sort or of othei types of disease 

Nowhere in the domain of internal medicine are the confused relations 
between causes, results and compensations so important as m the association 
of visceral or bodily diseases and neuro-psychiatric conditions Familiar as 
internists are with organic diseases and despite their daily contact with the 
beginnings and lesser grades of psjclnatric disorders, it seems a regrettable 
fact that they lia\e too commonly little appreciation of the significance of 
such conditions jhid, when more marked psycho-neurotic manifestations 
occur, fall into a panic and look to the psychiatrist for help This condition 
of things is not wanting m explanation Psychology and psychiatry have 
advanced very rapidly and have grown greatly in importance Unfortu- 
nately a veritable welter of terminology and a multiplicity of “ systems ” 
have created the impression that the field is so difficult that none but the 
pure specialist needs aspire even to a modest understanding Without in- 
vading this dangerous controversial territory too deeply we may at least sus- 
pect that when groups within a certain field speak m varied vocabularies and 
are scornful of one another, fact and fable must be considerably com- 
mingled 

It is entirely possible for the clinician to cultivate a psychiatric point of 
view and unless he does so many of his greatest problems and opportunities 
will escape hnn A properly cultivated appreciation of the fact that the 
causation of many conditions seemingly due to organic visceral disease may 
be found m neurologic or psychic backgrounds or in environmental con- 
ditions is as necessary to the trained internist as is a knowledge of the bio- 
chemical or physiologic changes which accompany certain diseases and more 
directly cause wide-spread results than the original anatomical defect It is 
part of the clinician’s routine duty to recognize and determine by appropriate 
tests these latter factors in disease without calling upon chemists or physiol- 
ogists to point them out In the same sense it is essential to his efficiencj 
that his apprehensions should be alive to the neuro-psychological relation- 
ships A broader and better cultivation of this whole field on the part of 
both the internist and the psychiatrist is eminently desirable, and though I 
have just referred especially to the internist as falling short of his respon- 
sibilities may I not add with equal frankness that if experience m clinical 
medicine and a knowledge of the natural history of disease on the part of the 
psychiatrist were wider and sounder, considerable parts of his systems and 
credulities might be eliminated Without enlarging upon the psychic as- 
pects of the etiology of disease which have been so greatly emphasized in 
recent years, often as if they represented new discoveries, it may suffice to 
say that much recent literature presents quite old and good wine in new 
bottles The psychogenic nature of symptoms, functional disorders or even 
of organic disease was not unrecognized by sound clinicians of the past even 
as far back as Sydenham 

A distinguished physician of the psychiatric type, but a sound clinician 
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besides, presented before this College a proposal that the psychiatrist of a 
hospital should accompany the plnsician in daily rounds and while he very 
properly indicated the advantage of this to the clinician and the patient I 
would beg to add that the ividcr horizon of the psychiatrist resulting fiom 
such an arrangement would be not the least of its benefits One of the 
major diseases of medicine at the present da} is the fulminant character of 
specialism All admit it, > ct few seek earnestly to correct it That a more 
prolonged exposure to intimate contact with disease in the capacity of a 
general ph) sician is a desirable foundation for specialism is as true of the 
neuro-psycluatrist as it is of am other specialist, and it may be added that 
closer association of those whose responsibilities lie in the broad field of 
general medicine with such specialists ns the psychiatrist cannot but prove 
helpful to both 

However the result is accomplished, my puipose here is to emphasize the 
met that a ur\ keen ps}cluatnc point of view' is essential to the clinician, 
particular!} because it is a part of Ins da}’s work to encounter in far greater 
abundance the multitude of interrelationships between organic disoulers or 
diseases and muro-psjchiatnc conditions, than can possibl} occur in the 
experience of the ps\chialnst occupied mainly with the advanced stages of 
such conditions With more alert appreciation of such interrelationships 
the pin su tan would himself sohe mail} of the difficulties of functional dis- 
ease and otgaiuc neuroses and would be more prompt m recognizing the 
wnti.d Mages of tin more sciious ps}dnatric cases c\enttiall} icqmrmg tile 
management of a specialist 

\mh/e the problems confronting }Ou in the medical wards of a hos- 
pit d or suggested In the patients presenting themsehes during a single 
*•• ton of a base prat lit toner's consulting room and eou will find psjcluatric 
t*i< n»t c . i importance* in a \cn large proportion of all the cases studied 
tin pin .nan unmindful of these facts gropes about for cudences of 
of_. a\ dw '•'.t tn alt tnub of visceral neuroses and unfortunate!} by reason 
o; *5. .iiwnn of modern methods often finds enough to satisfy Ins mind 
tin ‘i di b« hv not C“mt at all near to the rc.d solution of Ins patient’s dif- 
b ui’.t* It would prolong tins discussion too much to attempt c\tit «iti 
•' "at f> i tin r«)»;tot,v fo M<-araI nutro.-es of porch ps\cluc influences left 
► *x al o' jornur bn of environmental conditions, of well founded or 
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attracted to a closei study of the neuroses or psychoses that attend many of 
the definitely organic diseases with which he has daily contact Action and 
reaction are here by no means always equal A neurosis (or psychosis) 
secondary to an organic disease may quite overshadow the cause which gave 
the occasion for its occurrence Dealt with promptly as a problem of 
organic disease and effectively treated, such a neurosis may readily be con- 
trolled but if allowed full development may so conceal the original cause 
that the physician or psychiatrist cannot well avoid a misinterpretation and 
misdirect much of his management Whether seen in their earlier or their 
later stages such cases require a physician with a psychiatric view-point or a 
psychiatrist with more than ordinary clinical training 

Serious or established psychiatric problems m disease often require for 
their solution not only a definite point of view but more painstaking and 
commonl) more prolonged investigation than the general clinician is dis- 
posed to give to them and also a cultivation of the technic of such investiga- 
tion which he does not possess My argument is not directed to an ignoring 
of the important role of the psychiatrist but only to emphasize the necessity 
of a keener appreciation of psychiatric factors on the part of the physician 
and a less restricted psychiatric view-point on the part of the psychiatrist 
Not to prolong my discussion too greatly let me very briefly refer by way 
of illustration to some of the psychiatric problems which the clinician en- 
counters in common diseases and which he should be prepared to meet 
Sometimes the cases referred to pass out of the physician’s care to that of a 
psychiatrist, but the milder types rarely do so and are therefore possibly less 
familiar to psychiatrists than to internists A much greater number of con- 
ditions might be assembled but the purpose of this discussion will be served 
by mentioning a few of the diseases which fall under the care of the internist 
and in which psychic disturbances sometimes become important features 
1 Pneumonia In the late stages and beginning convalescence of pneu- 
monia, not infrequently after the temperature has become normal, more or 
less complete mental imbalance, disorientation, agitation, fear, rambling, etc 
produce the effect of severe mental disorder that may continue for days and 
even stretch into durations of weeks I have often been called upon to see 
patients in this condition because grave doubts have been entertained regard- 
ing the mental future of the patients The type of such cases is more com- 
monly of an active agitated sort than depressive and in two at least when 
momentarily unobserved the patient rose from his bed and leapt out of a 
near-by window The mental state of the patients under discussion differs 
essentially from that of the pneumonia case having active delirium during 
the continuance of his fever and acute disease Unlike the latter his atten- 
tion may be aroused and his appreciation of his surroundings may momen- 
tarily or for brief periods be commanded but his responses are disordered 
and incoherent Left to himself the patient may carry on a rambling sense- 
less talking, sometimes interspersed with laughing or grimacing or m other 
cases with sudden outcries suggesting fear or pain 
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The picture presented is one of acute mental disease and the question of 
possible encephalitis arises though there are no objectn e symptoms to indi- 
cate its presence 

While this hpe of disease is usually of short duration in cases of pneu- 
monia terminating without further pulmonary or pleural complications, it 
may sometimes last for weeks and in complicated migratory pneumonias and 
cases followed by cmpvema mav extend to even greater duration 

The prognosis when the patient recovers from the pneumonia itself has 
been in mv experience nnariabl} favorable 

2 Typhoid Vivn Post-tv phoidal psychoses arc more prone to assume 
a depressive tv pc than the pneumonic and have in some instances m my ex- 
perience been followed by a change of character constituting m effect a 
chronic psychosis of mild degree Hemiplegic and monoplegic conditions 
arc occasionally met with during the course of typhoid and from the mannci 
of their occurience and clearing up as well as from the fact that vascular 
thrombosis is a frequent complication in this disease, it may be suspected 
that cerebral thrombosis mac he the occasion of such occurrences as well as 
of tv phoidal psychoses Records of such thiombosis found at autopsy have 
been published by ( urschman. Osier, Welch and others It seems probable, 
how cut. that m transient psv choses of mild character and those appearing 
earlv m the disease (even earlier than positive diagnostic evidences of ty- 
phoid fewr have come to light) less pronounced cerebral changes 01 purely 
toxic < (tens mav be responsible for the svmptoms 

3 Scplu n-Pycima Long drawn-out general infections falling under 
tho inclusive heading are occasional!} accompanied bv psv clue derangements 
that so grcntlv alter tin usual svmptomatologv as to raise the question of 
iti< M d derangements or focal intracranial disease Occasionally the mental 
svmp'om- oc< ur late ami outlast the evidences of active infection I recall 
iii't.iuu- m whtdi cerebral abscess was graved) consult led and operation 
do, us . d but m winch the whole cerebral aspect of the infection cleared up 
t cnpMtiv without am laui definite justification of even a diffuse en- 
uphrdi'is a* the e«*tt-< ot the p-u hosts As m pmttmoma and perhaps to a 
b >' extent m uphold it would sum that the cerebral svmptoms are toxic 
r.i’h r :h tr m a iim-s x!w organic 
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wholly from a neurologic or nutritional angle and the underlying factor of 
circulatory disease overlooked Less often but nevertheless more than a few 
times have I encountered cases of rheumatic aortic regurgitation in early 
life, so camouflaged by neurotic manifestations that the circulatory trouble 
was wholly ignored 

It would be lacking in broad perspective to believe that cardiac diseases 
of these kinds might not operate merely as excitants of neuroses due to 
other causes, but there are some, and I believe not merely few, that are 
caused directly by the circulatory derangement 

The same types of heart disease may sometimes cause psychoses of more 
serious nature but my experience has been that these cases more often result 
from luetic aortic regurgitation and aortitis or chronic myocardial disease 
m later life To what extent the luetic or arteriosclerotic changes in the 
cerebral vessels may contribute to the development of these cases might be 
worthy of consideration, but m some at least the suddenness of onset without 
warning suggests a circulatory explanation of cardiac origin One or two 
instances may suffice 

An old servant who had had aortic regurgitation without marked symp- 
toms and no historj- of decompensation suddenly while at work became 
violently agitated and deranged and seizing a bottle of carbolic acid drank 
its contents accomplishing her suicide No previous mental disturbance and 
no immediate cause for her actions accounted for the happening 

An old man about 60 with luetic aortic regurgitation but no previous 
medical history of consequence (no great circulatory disorder and no decom- 
pensation) was sitting on a park bench with an older friend and relative 
whom he was visiting after a separation of years They were reminiscing 
and enjoying a happy conversation when suddenly the younger man without 
any cause whatever rose, began to berate his old friend and became violently 
excited He remained in this condition more or less and never quite fully 
recovered his previous entire sanity up to the time of his death a year later 
This suddenness of development of the psychic disturbance, while not the 
rule, has at least been not infrequent m my experience, especially in the 
more severe forms I shall refer to something of the same sort m connec- 
tion v ith cerebral arteriosclerosis 

5 Co eb) al Ai to wsclcrosis The psychology of cerebral arteriosclerosis 
is a chapter m medical symptomatology worthy of much more extensive 
exploration from the standpoint of the clinician than has ever been given to 
it In 1908 I presented a brief discussion of this topic before the Associa- 
tion of American Physicians and though it would be easy to extend that 
discussion in the light of subsequent experience, it is perhaps unnecessary 
to attempt this here My neurologic colleagues of that day were little in- 
clined to lay much emphasis on the cerebral circulation as a factor in neuroses 
and psychoses and se\ eral of them expressed the feeling that mine was a 
somewhat exaggerated viewpoint It is rather interesting to me to recall 
that of those who entered into the discussion the one who most fully sus- 
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tamed my contentions was an internist of wide experience — Abraham Jacobi. 
I should not now recall this matter of a quarter of a century past except to 
emphasize that in the intervening time various sorts of cerebral conditions 
are more commonly recognized by neurologists as due to cerebral arterio- 
sclerosis, and classifications of psychiatric conditions at the present time are 
not lacking m emphasis placed upon this etiologic factor 

Plnsicians who have had the continuous care of old people w r ill find no 
difficult} m remembering repeated occurrences, perhaps o\er a period of 
\cars, of cerebral episodes in the s\ mptomatology of such patients similar to 
those which I reported and which I now’ briefly recall Disturbances of 
memor\, of orientation, of character, transient aphasias, motor weaknesses, 
emotional instabilities somnolence or protracted wakefulness, hallucinations 
and transient delusions and a great \ariety of additional s}mptoms of the 
same order enter into the sunptom picture of sclerotic old age Moie 
striking cases are those with comtilsne attacks, complete stupor or pro- 
tr.uud deep somnolence sometimes dealing up as qmckl} as they developed 
Often the senile patient passes from one to another phase and clouds or clcais 
so sudden!} that one can hard!} bche\c that any other explanation than a 
sudden change in cerebral circulation could account for the rapid changes 
One is reminded of the swift occurrence of suicopc and its prompt relief 
llowcur much we maj rtcogm/e all of these sjinploms as possible re- 
sults of tailing or disturbed tctebral circulation, when face to face W'lth the 
actual <a»e grace suspicions of more lasting cerebral disease are certain to 
<nt<r our thoughts \ uw t\ pc cases may suffice to indicate the major 
m iim\ stations 

\n oil! huh under nn obser\atmn almost daily from the age of 80 to 
th< tun* of lur death at 8'» passed through penods of deep somnolence to 
dmo • compliu coma listing from one to so era! d.us and repeating them- 
at mtMcals of 'i*nie months or oecasionalh after shorter penods of 
f "M* 1 1" r< wa- no definite Instore or evidence of organic disease beyond 

* r t .f>! .i torn, i-e of th> manifestations of achaneed age Specifically 
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prostration, mental aberration, somnolence, stupor, and even coma without 
any indications of a focal brain disease Between these attacks, which 
severally lasted from one or two to two or three weeks, he exhibited merely 
the evidences of advanced old age with feebleness as the outstanding feature 
but without any indications of exceptional mental senility There were 
perhaps four of such attacks before the termination of his life in his ninety- 
fifth year 

An instance showing the rapidity of development and the equal rapidity 
of recovery from marked mental disorder was shown by a quite sclerotic 
man of 65 who, after a somewhat heavy meal, became suddenly unconscious 
or at least stuporous Attempts to rouse him having failed, his physicians 
were summoned but were unable to discover any cause for the condition m 
which he was found At the end of forty-eight hours he awoke suddenly 
to complete consciousness, spoke to members of his family in his room, 
wondering why they were surrounding him, and was thereafter as well as 
he had been for years before No recurrence of this type of disturbance 
occurred subsequently Nothing was discovered to connect his attack with 
what he had taken at his last preceding meal which was of ordinary food but 
perhaps a little too abundant 

6 Gout That preceding, during, or after severe attacks of gout mental 
disturbance sometimes occurs is a familiar statement m medical literature 

Two such instances may be recalled because in each of them the mental 
features of the case were so pronounced that they had occasioned consulta- 
tion with psychiatrists who were gravely concerned regarding the mental 
future of the patients In one of them it was frankly the opinion of the 
psychiatrist that a terminal mental state had been established 

The first of these patients was a woman of 55 who had long been suffer- 
ing from chronic gout but who on this occasion was passing through a rather 
severe articular gouty attack involving chiefly her knees There was high 
fever, extreme pain, and the other usual features No excess of medication 
could be regarded as having contributed to the mental symptoms that oc- 
curred Beginning with what appeared to be ordinary delirium not unlike 
that of any other fever, the patient passed into a state of mental disturbance 
of pronounced character persisting with unabated intensity when the tem- 
perature fell to lower levels and even disappeared This condition lasted for 
several weeks before it gradually subsided and complete mental clarity was 
restored 

The second case was similarly a woman who had suffered with gouty 
arthritis of rather acute character terminating in a more subacute condition 
which after some weeks’ duration and after the more acute symptoms had 
largely subsided, gave place to a mental condition that became extremely 
disturbing to her family The patient was alert, wude awake, but completely 
disoriented and constantly talkative After a period of ten days or two 
weeks, her relatives, particularly a physician belonging to her family, sought 
the opinion of a psychiatrist who ivas quite convinced that the condition w as 
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a hopelessly established mental state She, howe\er, gradnajaham Jacobi, 
and remained m perfect mental health up to the time of her dealest except to 
later. "onditions 

In neither of the above cases were large doses of colchicum, sa->rterio- 
opiates, or other drugs of that character gnen at the time of or just .g are 
the de\ elopment of these mental symptoms, and it did not appear proL 
that drugs m any nay contributed to the symptoms observed i 0 

7 Drug Effects ' It is unnecessary to say much regarding the effects 0 
the more powerful h>pnotics and narcotics when freely administered but it is 
worthwhile to recall to the minds of internists the fact that the very moderate 
use of such drugs and e\en of far milder ones like bromides, when given 
continuous!), at times produces alarming mental effects No great diffi- 
culty arises m cases of patients under the regular attendance of physicians 
and nurses, though uc arc all at times slow m realizing that medication rather 
than other causes is responsible, hut the occurrence of mental symptoms m 
patients who on their own responsibility ha\ e continuous!) taken, though not 
perhaps in large doses, some form of In pilot ic often pro\cs highly confusing 
It is unncctssan for me to attempt here to assemble the names of the 
drugs which m my own experience fall in this categon, but it may very 
truthful!) be stated that hooks on psychiatr) could pioperly include a greater 
number of drugs among the causes of toxic psjehosis than is anywhere 
recorded 

8 W phrifii Kidney disease is admitted among the visccial causes of 

tu ur«> ps\clitatiie manifestations, especial!) when hypertension, arterial chs- 
<a*c, cardiac disease and uumia are associated and I shall not pause to dwell 
on tliis pirt of the subject There is. how cur, another aspect of (he rela- 
tion of di-i.ist‘ of th< to psychic disorders that is not so commonly 

rt,«ym-ed Mid nm therefore merit consideration This js the occasional 
d* \* h'jiin* nt ot somewhat ptonounccd cerebral disorders m patients suffer- 
T ,g k»v 1) dewlopa! un.il m>ufficiencv with a resulting subacute or 
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patients when palloi and othei ordinal y evidences of anemia are wanting, as 
they occasionally are, readily cieate the impression of nervous or mental dis- 
oiders of other sorts 

It is of course evident lieie as throughout the whole of this discussion 
that thorough-going clinical examination of all such patients and not merely 
a survey of their outstanding manifestations is the proper safeguard against 
mistaken diagnosis 

Neithei the clinician unfamiliar with the neurologic aspects of medical 
diseases nor the psychiatrist untrained in clinical medicine can properly 
evaluate the present state and future of such patients or arrive at a reliable 
opinion of the immediate prognosis Least of all shall we obtain assistance 
from those who admit no backgrounds of causation for unusual types of 
psychic or even physical illness except subconscious states, ancient impres- 
sions, complexes and the like W ith all respect for earnest workers in such 
fields, let us hope that they may manifest more appreciation of clinical medi- 
cine than some of them have shown, just as we hope that clinicians shall 
cultivate a more active interest in psychiatric points of view 

Finally let me add that internists generally should take a broader view of 
their responsibilities in the study and treatment of disease than has become 
customary in recent years Physicians of earlier times, unsupported by 
specialization, often exhibited a wider point of view and it is not an un- 
merited criticism of modern medicine to say that in delegating to specialists 
the entire management of conditions in which certain localized types of symp- 
toms have arisen, the physician not only neglects his proper duty to the pa- 
tient but, as similar experiences repeat themselves, narrow's his horizon of 
appreciation of the whole picture of disease 



THE CEREBRAL CIRCULATION" 

XXV. REMARKS ON CLINICAL PHYSIOLOGY 
B) Stam.i.y Conn, M 1) , Host on t Mo\uhhu\etts 

It ny i L i. be ntmct sally agreed that blood must go tc» the hi. tin if the Iiu- 
man oiganism js to function mentalK and pin Moally it is, therefore, im- 
portant to Know all possible facts about the cerebral circulation — in what 
wavs it resembles circulation elsewhere in the hod} . and in what \vn\s it 
differs It may he stated at the beginning that all lurse ecu': of the centra! 
nenous sjstcm are easih injured by lack of oxNgen r \ his suiMtiNtinss to 
anemia is most marked in the most highly integrated centers, e g the ntr\ e 
cells of the cerebral cortex The cells of the more automatic bulbar ganglia 
withstand more anoxemia, the Neutral horn cells of the cord e\en more, and 
the sympathetic ganglion cells aie most resistant of all 1 As compared to the 
cells of most other somatic organs, however, ewen these (ganglion) cells arc 
hypersensitive to lack of oxygen 

The hydrodynamics of the cerebral circulation are unique The brain is 
in a virtually closed box and is supported by a water-jacket of cerebrospinal 
fluid This is not onl> a jacket, but fills the n entriclcs and pemascular 
spaces as Nvatcr fills a sponge The pressure of this fluid is subject to great 
and frequent changes When a man lies on Ins side Nvith Ins head at the 
level of his horizontal spinal canal, the fluid pressure m the whole s\stem is 
normally about 150 mm of water Immediate!} on sitting tip, how ewer, the 
pressure Nvitlun the cerebral ventricles falls to wants 30 or 40 mm of water, 
Nvhile that in the lumbar sac is increased to 300 or 400 depending upon the 
length of the cranio-vertebral canal Now* intracranial venous pressure is 
always practically the same as ccrebi ospmal fluid pressure and rises and falls 
with it 3i 4 Thus great changes in venous Aonv must be continually taking 
place Nvitlnn the skull, and the capillary circulation (winch is the important 
area because it is here that the nerve cells get their oxjgen) must compensate 
for or withstand more changes m blood Aonv and more sudden changes than 
most other organs of the body To keep this Aonv adequate there must be a 
control of the caliber of the arterioles and an assured strong head of pressure 
in the arteries To make sure of an even distribution of blood at good pres- 
sure the “Circle of Willis” (figure 1) joins the mfloNvmg vertebral and 
cerebral arteries into one system, and assui es blood supply even though one 
internal carotid artery should be occluded Thus it is evident that the cere- 

* Read at the Montreal Meeting of the American College of Physicians, February 7 , 1933 
From the Neurological Unit, Boston City Hospital, Boston and the Department of 
Neuropathology, Harvard Medical School, Boston, Mass 
This work was aided by the Josiah Macy Jr Foundation 

The paper is a coordination of some clinically interesting observations made in a study 
of the cerebral circulation during the past five years in the Department of Neuropathology at 
the Harvard Medical School The titles of the original papers so far published are given at 
the beginning of the bibliography 
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Fig 1 Arteries of the base of the brain (This illustration of the “ Circle of Willis ” 
is taken from Willis’ book “ Opera Omnia, Amstelaedami, 16S2 " The illustration itself was 
drawn by Sir Christopher Wren ) 
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hral circulation has sonic especial lcspoiiMbilitii s ami t*>|»M*d mniw* 

niMiu. w ith which to meet them. 

Standard and conser\ati\e textbooks nwiaU\ ^t.ih m reg.ud to t*«ttbi,d 
cii dilation that 

(1) The aileties ate "cnd-ailenes," ic, do not .itcolniiKN’ mu with 
anolhet , thciefoie. cctchtal infatet is common 

(2) Thete is no vnsomotm conttol. and there tme 

(3) Cercbial blood How is regulated b\ the changes m genual somatic 
blood pleasure 

(4) The metabolism of the hi am is low 

These statements all need examination and ummoii 


Thl Oorsnox oi l'\n- \iniutis ix* Tin Bums* 

The idea that all ceiebial aiteries are "end-arteries" anise fmm the fail 
that infarcts frequently occuricd in the brain and that ( olmlumi in 1S72 had 
stated that infarcts could onh occur m organs in winch there was no anas- 
tomosis between artenes Anatomical studies, how cut. haw proud that 
there arc many cioss-conneclrons between cwti the larger arteries of the 
biain r ’ and that the capillan bed (figure 2 ) of the brain js one glint con- 
tinuous network from occipital lobe to frontal pole/’ T Tn spite of these 
vascular anastomoses, cerebral tluombosis does cause softening 'Fhe ex- 
planation is that rclatii c anemia w ill cause ner\ c cells to degenerate , a com- 
plete anoxemia is not necessary 8 When an ai ten is occluded the blood flow 
is decreased in the tissue immediately supplied, the decrease in oxvgcn causes 
the capillaries to become moie permeable, edema icsults, and the local pressure 
interferes with blood coming m from the nearb\ normal areas bv way of the 
capillaries, for capillary pi essui e is low' and cannot o\ crcomc c\ en model ate 
obstruction Hence the oxygen lack is increased the stasis becomes more 
complete, exti avasation of red cells takes place, and a typical infarct is 
formed It should be emphasized, however that moderate degrees of local 
cerebral anemia can cause loss of function in the nerve cells affected without 
actual cerebral softening , the nerve cells simply change then reactions to cei - 
tam stains, sections show aieas of pallor (Erblcichung 0 ), in the gross the 
giay matter looks slightly pale and its line of demai cation from the white 
matter is partially obscured Such nuld lesions arc frequently all that one 
finds at autopsy to explain hemiplegia, aphasia, eclampsia and status cpi- 
lepticus And it should be added that few' pathologists look for these nuld 
schemic changes As a result many autopsies on patients stiffening fiom 
flbese symptoms aie reported as "negative” The Munich pathologists 10 > 11 
emphasize the importance of vasculai spasm in causing such lesions, while 
Naffziger 12 aigues that ischemia of the brain often occuis m patients with 
hypertension and aiteriosclerosis m whom the piessurc is unwisely lowered 
too much and too i apidly 
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CIRCULATION IN ONE GYRUS 



Fig 2 Diagram of the circulation in one cortical gj rus The rich capillary bed is m 
the gray matter around the nen e cells , it is especiallj rich about the large cells in laminae 
3, 4 and 5 Most of the blood supplj reaches this capillary network from arterioles arising 
from pial arteries Thus an occlusion at "X” would cause anemia of the graj matter at 
“ G ” The number of capillaries in the white matter is much less, and they often run paral- 
lel w ith nerve fibers, gn mg the effect of an angularly branching tree, rather than a netw'ork 
as m the gray matter The venous outflow' is largelj outw'ard to the pial \ eins (shown gray 
in contrast to the black arteries) A small amount of blood reaches the capillary bed b> waj 
of the deep arteries in the white matter The cerebrospinal fluid fills the arachnoid space and 
enters the gray matter in sleet e-like perivascular spaces 


Cerebral Vasomotor Control 

It has recently been clearly demonstrated that the cerebral arteries hat e 
an autonomic nerve supply, tins is true of the deep intracerebral vessels as 
well as of the superficial pial vessels 13 Moreover physiological experiments 
have shown that there is both a vasoconstrictor and a t asodilator mechanism, 
stimulation of the cervical sympathetic nerve causing constriction of pial 
arteries, tthile stimulation of the vagus causes \ asodilatation 14 Further 
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study has shown that the* cenieal sympatht tit ncru umm.iUs only tiu 
ipsilatcr.il ccrehtal hemispheit, hut that tlu \ngns has .1 bilateral iflnl.'* 
M 01 cover, the pathway of the \agus impulses lus been studied** * r and it 
lias been demolish ated that nerve impulses maj pass up either vaults uervi 
trunk to the medulla oblongata, Iea\e the medulla along both faeial ntrus 
and ti.'nel as far as the geniculate ganglion and thence along autonomic 
nones to the ceitbral \ essels lleie they cause \asorhhtation ‘I bus, in 
the brain, as m othei organs of the body, there is sympathetic \asoconstnt - 
tion opposed to pniasympathetic i asodilat.ition ( Figui e 3 . ) '1 he stimula- 

tion of one vagus none causes a hilateial ccubial easodiiatntiou, wheieas 



Fig 3 Diagram of the vasomotor nerve supply to the bram The cervical sympathetic 
nerve sends constrictor fibers to the carotid trunk and thence along cerebral arteries, the 
vagus carries dilator impulses to the medulla, which pass out along the facial nerve to the 
internal carotid artery and its branches Another controlling mechanism is the nerve from 
the carotid body which enters the medulla with the glossopharyngeal nerve 
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the stimulation of a cervical sympathetic nerve causes only an ipsilateral 
vasoconstriction 

Proving that the vasomotor system exists in the brain, as in other bodily 
organs, does not prove that it normally has an important function Risei 17 
belieies that its function is negligible Forbes, 18 who has most lecently 
studied the question, finds that the response of the pial vessels is only about 
one-tenth as great as that of the vessels in the pinna of the ear to one and the 
same sympathetic stimulus Putnam, 10 however, by perfusion experiments 
shows that cervical sympathetic stimulation causes an average reduction in 
blood flow of approximately 15 per cent, the systemic arterial blood pressure 
remaining constant 

Thus there is good evidence that the cerebral vessels contract on stimula- 
tion of the cervical sympathetic nerves, that they lose tone when that nerve is 
cut and that they dilate when the central end of the vagus nerve is stimulated 
In other words, the blood vessels of the brain react to vasomotor impulses 
like vessels in other organs, but l ess strongly It would seem, therefore, 
that partial vasomotor control of cerebral vessels is now established How 
important this may be for the normal function is not yet determined, and 
one must be guarded m drawing clinical conclusions, but the repeated demon- 
stration of a cerebral vasomotor system certainly makes “ vascular spasm ” 
seem to be a reasonable clinical possibility under pathological conditions 

Regulation of Cerebral Circulation by Distant Changes in 
Systemic Blood Pressure 

This passive regulation of cerebral blood flow has for many years and 
by many authors been looked upon as the most important regulating mecha- 
nism That such a mechanism is often effective cannot be doubted, but it 
should not be too greatly emphasized at the expense of other mechanisms 

Adrenalin when applied locally to the cerebral vessels of anesthetized ani- 
mals usually causes a vasoconstriction 14 , when injected directly into the 
carotid artery, there may be a secondary vasoconstriction following vaso- 
dilatation, and when injected into a systemic vein there is usually cerebral 
vasodilatation In other words, the local effect on the cerebral vessels is 
constriction, but this is overcome by the rise in hydrostatic pressure caused 
by the action of the adrenalin on the heart and systemic vessels In the per- 
fusion experiments of Putnam 10 mentioned above, small doses of adrenalin 
apparently caused constrictions of the smaller cerebral vessels when systemic 
blood pressure was kept constant Until more data are available, one must 
look upon the effect of adrenalin on cerebral vessels as not clearly under- 
stood , probably there is a balance between local constrictor action and gen- 
eral systemic pressure, the resultant being modified by the state of the or- 
ganism at the time of administering adrenalin (eg, low blood pressure, 
anesthesia, fear, etc ) _ 

More continuously acting and therefore more important chemical effects 
are those of oxygen and carbon dioxide upon the cerebral a essels Al- 
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Wolft and Lennox' 5 obsmed pi.il u^cls of e at^ lindtr tin nmin'-rop*. 
and Lennox and Ernn Giblx*’ measured tbe owgcn tmitun oi blood tal m 
from an aileiv and ftom the internal jugulat and fcinw.il uiih m unam*** 
llicti/ed patients The effect of changes in the oxvgcn and eubmi dioxide 
content of arterial blood was noted in both tjpes of expeiiimiits It was 
p, 0 \cd that a dectease in the cat bon dioxide content of tbe blood JCMihul m 
a model ate const! iction of pial \essels in the animals, and in a dec nasi in 
the speed of cciebral blood tlow' in patients An met ease m cat bon dioxide 
content was followed by a mniked dilatation of vessels and an increase m 
blood flow- In sharp conti ast an increase in the oxvgcn content of the 
arleiial blood produced slight constriction and decrease m flow, while a 
marked degree of anoxemia showed a dilatation and increase in blood flow 
Anoxemia also augmented the dilator and speechng-up effect of an increased 
conccntiation of carbon dioxide In the human experiments it was found 
that changes in blood flow in the legs did not paiallel changes in the brain 
Oftentimes in fact, changes wcic m tbe opposite direction The effect of 
carbon dioxide gieath on ei shadowed that of oxvgcn Alterations in cere- 
bral circulation, as measured b\ changes m artei io-\ enous differences in the 
oxygen content of blood, were fully as great in the brain as in tbe leg The 
most effective measure to increase cercbial oxygen supply is the inhalation of 
a mixture of 90 pei cent oxjgen and 10 per cent carbon dioxide The lattei 
dilates the arteries and by inducing a condition of acidosis increases the 
dissociation of oxygen from hemoglobin 

Caffein (and likewise oxygen excess, alkalosis and adrenalin) is known 
to cause a primary cercbial vasoconstriction if given in laigc doses, but tbe 
reaction is modified (as with adrenalin) if the blood picssure is abnormal 
or if the subject of the experiment is alieady under the influence of otlici 


1 22 
drugs * 


Other chemical agents that will, with regularity, cause -vasodilatation (in 
addition to carbon dioxide and acidosis mentioned above) are histamine. 21 * 21 
acetyl cholme, and amyl nitrite 24 These agents evidently all work upon the 
cerebral vessels directly, foi the vasodilatation usually takes place in the face 
of a falling systemic blood pressure 


Metabolism of the Brain 

As long ago as 1895 Leonaid Hill 20 discussed the metabolism of the 
brain and stated that when compared with muscle the bi am is not a seat of 
active combustion Recent anatomical studies bear this out 27, 28 for injec- 
tion preparations of different oigans show that cardiac muscle has approxi- 
mately 11,000 mm of capillaiy length per cubic mm of tissue, active skeletal 
muscle has 6000, but at rest only 2000 , the gray matter of the brain varies 
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fiom about 500 to 1000 mm of capillaiy length per cubic mm , while the 
w lute matter may run as low as 200 

It has been shown 20 that the brain has a rapid blood flow m anesthetized 
animals, the speed being as great or greater than that of any other organ m 
the body (with the possible exception of the retina, which is indeed pait of 
the brain) Calculations of the respiratory quotient of the brain have been 
made by Lennox 30 who compared the oxygen and carbon dioxide content of 
the blood drawn from an arteiy with that of blood drawn from an internal 
jugular vein, an arm vein and the femoral vein The average of 120 ob- 
servations on the internal jugular vein gave a respiratory quotient of 0 95, 
while 75 observations on the femoral vein gave a respiratory quotient of 

0 72 Moreover, more dextrose u as found to disappear from the blood in 
its passage through the brain than in its passage through the extremities 30 ’ 31 
It seems from direct experiment on brain tissue 37 that the brain has a rather 
high metabolism when compared to other organs, or to the body as a whole 

Clinical Implications 

Weiss 32 had stated that “Today when the concept of the psychogenetic 
origin of psychosis dominates medicine to a large extent, recognition of the 
fact that somato-genetic mental symptoms, personality changes and psychoses 
exist, and that there is some correlation between changes in the circulatory 
system and the mental state, is essential to the proper emphasis of psychiatry 
m the larger field of medicine ” I would go much farther and say that 
everything points to the proper oxygenation of the nerve cells as one of the 
most vital of human mechanisms We know little about this at present, but 
with new methods rapidly developing, much may be expected from the m- 

1 estigations of cerebral circulation That emotional stress may play an im- 
portant part in the etiology of cerebral vascular symptoms is not to be 
doubted Syncope, migraine and convulsions all may be emotionally pre- 
cipitated The exact mechanisms are as yet unknown, for observations of 
the cerebral vessels during life are difficult The cerebral vascular mecha- 
nism is similar to that in the skin even though quantitatively the physiological 
reactions differ greatly It is a reasonable speculation, therefore, that such 
emotional changes as are known to occur commonly in the skin may occur 
in a modified form in the bram Thus flushing, pallor, edema and sero- 
sanguinous effusions are not impossible cerebral concomitants of severe emo- 
tional stress, they all are known to occur m a ascular diseases with less 
evanescent etiology 

Clinical evidence is abundant The neuiological effects of rhythmic 
changes in patients with Cheyne-Stokes respiration has been beautifully 
shown by Tom nay 35 who found Babinski’s sign present m the periods of 
apnea and absent when respiration was resumed Naffziger 12 lias presented 
a strong case for the theory that lowering blood pressure in patients with 
hypertension and arteriosclerosis may bring on attacks of hemiplegia and 
aphasia More recently de Seze 3C emphasizes the same mechanism I lia\ c 
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seen scvci.il cases when 1 such accidents have ouuried aftn putting nttcno 
*.€1010110 patients to bed and allowing a systolic pressute to fall fiom around 
220 to about 160, reducing the blood supply to an alrt.uk poorh oxygenat'd 
brain Moi cover, piesstne on the camtid sinus causes a sudden fall in blood 
picssuic in some people, and 1 ha\e seen aitenosclerotic patient*, in whom 
such a fall bi ought on sudden sjneope with comukne mownunts The 
psychotic episodes of cm dine patients are common experience and tna\ be t \- 
plained on a basis of cciebral h\ po-oxcmia 

Vascular spasm has long been a favorite clinical explanation of bru f 
cerebral s\mptoms M Jackson saw- constriction of the retinal arteries pre- 
ceding epileptic attacks, w'hilc 1'oerstcr, Penfield and others hate seen actual 
aicas of -vasoconstriction in brains exposed at operation There are also 
cases of Raynaud's disease with p.uoxtsmal cerebral symptoms"’' Bum- 
well, 34 Weiss 32 and others lia\c seen vasoconstriction in the retinal vessels 
at the onset of migraine The list might be prolonged, but these examples 
suffice to emphasize to the clinician the practical importance of the experi- 
mental imestigations upon cerebral circulation here summarized 
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THE EVIDENCE FOR A CEREBRAL VASCULAR 
MECHANISM IN EPILEPSY * 

By Wilder Penfield, M D , F R C S C , M ontreal Canada 

The mechanism of so prevalent a cuise as epilepsy must necessarily in- 
terest every physician The suggestion that vasoconstriction plays a role in 
the spread of an epileptic dischaige is to be found m the prescient writings 
of Hughhngs Jackson 1 and he himself reported vasoconstriction in retinal 
arteries during an epileptic seizure Spielmeyer 2 has found histological 
evidence of recurring vasospasm in the brains of epileptic patients Foster 
Kennedy 'reported visible shrinking of the brain in an epileptic attack seen 
at the operating table and Foerster, 3 who has observed many fits during in- 
tracranial operations, reports that the brain shrinks, then expands enor- 
mously with cyanosis of the pia He also mentions an anemia which may 
spread outward from the focus 

The blood vessels of the pia mater, like vessels elsewhere, are under the 
control of the sympathetic nervous system as finally demonstrated by Forbes 
and Cobb These vessels, moreover, have a further control, parasympathetic 
in type, as demonstrated by Cobb and Fmesmger 4 and by Chorobski and 
Penfield 5 Furthermoie the blood vessels within the brain bear perivascular 
nerves which suggest that they too are capable of constriction and dilatation 
(Penfield 6 ) The physiological observations which indicate nervous con- 
trol of cerebral blood vessels have all been made upon experimental animals 

This is to be a report of 30 examples of epileptic seizures in conscious 
human patients who lay with one cerebral hemisphere exposed to view on the 
operating table The immediate reaction of a practical physician to this 
statement may be to inquire, “ Why did you operate upon these patients and 
what were the results ? ” The results so far have justified the procedure but 
they will not be analyzed in print until sufficient time has elapsed for rea- 
soned judgment There have been, so far, apparent complete cures and ap- 
parent complete failures I shall report here only certain observations made 
m the course of operations, for after the opening, we usually devote an hour 
or two to study and observation of the brain before proceeding with any 
operative manoeuver 

On first seeing an epileptic patient we study him to discover whether or 
not Ins attacks have a focal pattern If so we usually carry out encephal- 
ography If this indicates a focal lesion and if the location of that lesion is 
such as to produce a seizure of the particular pattern which the patient pre- 
sents we are apt to raise a large osteoplastic bone flap to inspect the brain 
This done, a convulsion is usually induced by stimulation Watching the 
brain during the epileptic seizures sometimes guides one to intelligent ther- 
apy, whether it be excision of a local focus, ligature of an artery or some- 

*Read before the American College of Phjsicians, Montreal, February 9, 1933 
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thing cUe It has .it the* same tune duminstiateil to Us pht n«*mui.i M{u ^ 
with epilepsy which hetoie wue no nunc than flatk c<»ujeciurt 

Cam X 

A boy ot tint teen \o.trb complained oi local 01 laik.om.ni tpilip'> v.lmb sifuli.fi 
the right hand and was often confined to that ituntbct O.icopl iMu* u iii.otoan 
showed, to our disappointment, no gtoss lesion I will quote tr«»ni m> note written 
immediate!) after operation "Uilvame stimulation »t the po t uiuril «>rn» .at *. 
hgure 1 ) neat the lissiue ot Svlutis. piudmcd tin iriabh mnul»m.s» oi the mouth, 



Fic 1 Case 1 Left osteoplastic craniotomy For reference to numbers sec test 
The pallor appeared duung a seizure produced by stimulation at i The inset shows the 
arterial constriction which appeared spontaneously after the seizure 

both sides Stimulation of the post-cential gyius at 4 produced a clonic movement 
of the whole right arm accompanied by a sensation in Ins arm, a fact which was 
verified by repeating the stimulus a number of times Movement of hand and arm 
were produced by stimulation of the pre-central gyrus at 1 and 2 Stimulation of the 
other parts of the cortex with equal intensity gave no result 

“During this exploration tlieie weie no paiticuki changes in the appeal ance of 
the cortex A faradic stimulus was then used just sufficient to give a twitch in the 
exposed temporal muscle Various areas about the coitex weie stimulated without 



A CEREBRAL VASCULAR MECHANISM IN EPILEPSY 


305 


result and some of the large arteries were also stimulated, without result When the 
post-central gyrus was stimulated faiadically at point 4 clonic movements of short 
duration w ere produced as previously, but the movements went a little further, becom- 
ing somewhat convulsive m character It w r as likewise noted following tins that the 
area about the stimulation became pale After tins effect had worn off the motor 
gyrus was stimulated m front of this point at t '1 his resulted in a convulsion of 
considerable duration During this time a zone which included most of the motor 
gyrus and some of the post-central gradually became quite pale, while the brain sur- 
face posteriorly and anteriorly and all the w r ay forward to the fi ontal pole became red 
and suffused (figure 1) 

“ During the attack the brain was w'atched closely No pulsation whatsoever 
could be seen in the arteries The veins gradually became bluer and some of them 
almost black The contrast between the motor area and the suffused area was striking 
As the attack subsided pulsation could be seen again in the arteries, at first slightly 
and then with the cessation of all convulsive movements all the arteries w'ere seen to 
pulsate violently 

‘ At this time a strange phenomenon was noted The artery marked A 1 showed 
a definite constriction This was so sharp that it could not be doubted The lumen 
was practically closed at this point (figure 1, inset) Proximal to this constriction 
the artery was pulsating Distal to it no pulsation could be seen with the naked eye 
There w as no particular change in the color of the artery Over a period of about ten 
minutes this constriction gradually passed off At one time there persisted at the site 
of the previous constriction a little pallor but this eventually disappeared also 

“ The initial convulsion was followed by several other wandering convulsions of 
different pattern In the second such seizure, which w'as observed by Dr Cone, the 
eyes turned, he said, in a strong, steady gaze across to the right At the moment that 
tins was reported w r e noted on the surface of the brain that a white zone had appeared 
in the vicinity of the artery Al (see inset) The rest of the brain, even including 
die motor area, w 7 as now more or less suffused This attack which was characterized 
as mentioned above by turning of the eyes slowly to die right, was also associated with 
clonic twitching of die eyelids (The anemic zone was not far from the occipital 
field for eye turning ) During die next ten minutes varying areas of die bram were 
seen to become blanched and other areas suffused The changes from a good color to 
blanching occurred in die almost imperceptible w'ay that a cloud shadow may be seen 
to cross the landscape on a sunny day Sometimes the appearance of anemia or 
blanching was associated widi a renewed convulsion, sometimes not 

“ The patient continued to have convulsions of varying types until it was deemed 
best to terminate diem He was then given ether Shordy following the administra- 
tion of ether die whole cortex became somewhat suffused and the motor area less pale 
This made die brain become practically die same color diroughout ” 

It is seen therefore diat die above arterial constriction appeared after an epileptic 
seizure which involved a large part of die hemisphere It was as this constriction was 
disappearing that the neighboring cortex became rather suddenly blanched In this 
case blanching of cortex seems to have been associated directly with the local seizure 
In other cases such blanching has appeared as a sequel to the attack 

Case II 

A second case may be mentioned quite briefly A young girl aged IS was re- 
ferred to me by Dr Rawle Geyelin of New York She w r as suffering from epileptic 
seizures which apparently arose first m die left hemisphere Operation was decided 
upon for reasons which will not be discussed at present An attack which was tjpical 
for her was induced by faradic stimulation of the trontal cortex, well anterior to the 
motor gyrus and close to the nudline Coincident with the attack the brain became 
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blue, the aiteries stopped visible puKition and likewise In tame d.uUr Mitre ap- 
pealed two .small patches ot tomjurame anuma just above tlw. tusure ot bdviib 
When these were noted the convulsive movement* had disappuiitd tvtrj where esiept 
m the right side of the tace. 'I his toiUinutd a little longer. It vva. thut >te» that 
one of the two arteries which passed over these anemic areas showed a point of con- 
striction The convulsive movements ceased and did not return, the anemia laded 



cortex 

However, from then on for the next half hour these two atteries continued to show 
varying patterns of constriction At one time there was a definite bologna sausage 
appearance in both As indicated m figure 2 there was visible pulsation on either 
side of the double constriction, but not between the two constrictions 

Case III 

A young girl complaining only of recurring Jacksonian epileptic seizures on the 
left side of the body was referred to me by Dr W F Hamilton She was found to 
have an infiltrating glioma of the right frontal lobe as indicated in figute 3 After 
inducing a seizure by stimulation at r a constriction, as shown in the inset of figure 3, 
developed and persisted some time 
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Fig 3 Case 3 Right osteoplastic craniotomy Galvanic stimulation at 1 (S milli- 
amperes) produced flexion of left hand, at 2 a sensation of taste (5 ma), at 3 twitching of 
the mouth Stimulation at x (9 m a ) produced an epileptic seizure Constriction of artery 
indicated in inset appeared after attack 

Discussion 

In preparing this study I have reviewed 43 operations m which electrical 
stimulation of the brain was carried out Of these cases seizures were pro- 
duced in all but 13 cases * In none of these 13 cases of stimulation without 
attacks did there appear arterial constrictions, areas of anemia, flushing or 
other vasomotor manifestations This may serve to some extent as a con- 
trol 

* Four of the failures may be explained by the fact that the site pf stimulation was far 
frontal or occipital, sites from which we hai e never yet succeeded in producing a convulsion 
In four cases stimulation was used onlj for localizing purposes 
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In 30 crusts stimulation was tollowul In an aui a, a k-cal .itt.uk «ir a qtii- 
eiali/cd attack Ln oul> tom of these no tabular ihatigi was ri eonhd, 
three being amae onl\ ami of the othei the ictoul was incomplete. Utt u- 
mauling 26 cases all piesuited stiikmg titular changes ami all hut -as 
showed some alteiation in eeieln.il hloud vigils <>s in vUM,ulan/aliun Us 
sequel to the attacks 

Din my the seizure the almost muuiahlv associated phenomenon is the 
attest of \istble pulsation m the artu ies of the brain, and we employ magni- 
fying lenses to obsei \ e these \essels This cessation of pulsation is usually 
wide-spread and in such cases it has been ohsenul on sc\ ei al occasions that 
the radial pulse also chsappeaied completely foi a coi responding period 
Such a phenomenon indicates that discharge ft out the cerebral autonomic 
centers has aflectccl the \asomotor oignm/ation of the whole body lint I 
do not think theie is always such a generalized uncnlar response* In four 
cases the arterial pulsation was definite!} repot ted .us stopping only m a local 
aiea near the stimulation and here the scutuc was, of course, a local one 
It should be further noted that stimulation caused a gyrus to blush im- 
mediately on thiee occasions, twuce it was the post-cential and once the pre- 
central gyms The response on the part of the patient was slight m these 
cases and probably not to be considered com nlsi\c 

In general, the arteries may become blue like the \ ems during an attack 
If theie is respiratory difficulty the \ eins aie apt to be eery full and \enous 
pressuie high, so that theie occuis tioublesome bleeding from various vein* 
from which hemorihage had been previously ariested When bulging of 
the brain occurs it is doubtless due to this lespiratoiy embarrassment In 
the absence of such embai rassment l have seen the veins collapse duung a 
seizure while the arteries became gradually blue 

Most of the findings theiefore suggest that very little blood is passing 
thiough the capillaiy bed of the biam during the actual seizure 

Vascular Sequelae 

A Dilatation of Capillaiy Bed After the attack the cerebral arteries 
pulsate violently and I believe more rapidly than before operation Then- 
color becomes a bright red and aitenes which weie not seen to pulsate be- 
fore the seizure may now begin to do so visibly In fact this recovery may 
go so far that the veins themselves take on an arterial hue In four cases 
the reddening of the veins after the seizure was so marked that they ap- 
proached in color the blight red of the aiteries 

One extreme example of this may be cited It was a case of focal epi- 
lepsy where we found no gross focal lesion Aftei extended galvanic ex- 
ploration a faradic stimulus in the motoi aiea produced a umlateial seizure 
One minute later my assistant, Dr Thomas Hoen, called my attention to a 
cunous stripe m some of the laiger veins An amazing change had taken 
place The central portion of the parietal lobe was redder than the rest of 
the bram This zone was bounded by large veins 



A CEREBRAL VASCULAR MECHANISM IN EPILEPSY 


309 


Into the tnbutaries of these large veins was flowing arterial blood from 
this reddened zone, while into the tnbutaries from the outlying brain was 
flowing dark venous blood The result was that the outer half of each vein 
was dark blue and the inner half blight red, the two streams maintaining 
their separation as when a muddy tributary joins a clear river and fails to 
mix for a long distance When the patient was asked to cough it was noted 
at the Y-shaped junction of a red and blue vein that red blood was forced 
down a little way into a blue tubutary as though the pressure resistance m 
the red branches was greater than that in the blue * In such cases it must 
be concluded that the blood is passing rapidly through a widely opened capil- 
lary bed or that the tissues for the time being are incapable of taking up 
oxygen 

B Coitical Anemia The most frequent sequel to convulsion is not 
vascular dilatation but the appearance of focal areas of cortical anemia (nine 
cases) These may appear during the seizure but usually develop imper- 
ceptibly afterwards, indicating areas which have been the site of epileptic 
discharge In one case operated upon three years ago multiple anemic spots 
up to 7 mm in diameter de\ eloped upon the cortex within the general dis- 
tribution of a large artery Ligature of this artery resulted in immediate 
paralysis of those functions disturbed first in the inauguration and spread of 
lus fits The paralysis was temporary and has been followed by complete 
cessation of his attacks up to the present 

You are all familiar with the post-epileptic paralysis which sometimes 
follows a seizure and which is usually located in the involved part This 
paralysis is doubtless to be explained by these associated vasomotor changes 
and certainly not on the basis of simple fatigue The paralysis develops at 
times without a preceding convulsion In such cases it is evidently due to 
spontaneous vasoconstriction In tw'o epileptics I have seen cortical anemia 
appear spontaneously 

C Spasmodic Closwe of Lai qe Arteries Six cases showed constuc- 
tion of one or more pial arteries, a constriction which shut off the vessel 
completely It may be at one point or it may extend a long distance, or 
there may be multiple constrictions These constrictions remain from 15 to 
30 minutes as a rule, fading out gradually 

In one case arterial constriction appeared before a frank convulsion but 
after stimulation, and in one case it seemed to appear spontaneously and 
without being associated with convulsion 

In conclusion, the one constant, visible phenomenon in the brain during 
an epileptic seizure is cessation of arterial pulsation Pallor may be present 
during a seizuie but more often follows it The epileptic brain is subject to 
local vasomotor reflexes such as have never been described m the normal 

*A word of warning may be added here On the dav following operation this patient 
developed aphasia and some weakness of the right side although her speech was normal all 
through the operation The aphasia cleared onlj after two or three weeks 

Galvanic stimuli should never exceed 12 m a and faradic stimuli should be no greater 
than the weakest current capable of causing contraction m the exposed temporal muscle 
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biain These changes fut titer cannot he reproduced in aninuK accoiding to 
as yet unpublished work earned out by Lyle Gage in our laboratories 
Pliysiological instability of the blood vessels stuns to be the abnormal state 
common to epileptics of all vaiieties 

From the point of view of theiapy the easy smgical tontlusion that 
cetvical and doisal sympathectomy should thtrefoie make epilepsy impov 
sible, unfoitunatel) does not hold In four carefully controlled cases I 
carried out complete sympathectomy without abolishing epileptic seizures, 
although it seems to have helped one patient greatly. Gage has found the 
same to be true of expei miental epilepsy in animals Attacks can be induced 
in them even after complete sympathectomy 

The vasomotor spasms and changes seen so chaiaeteristically m the 
cerebral cortex of epileptics aie due to \asomotor reflexes but reflexes which 
aie probably not subserved by autonomic neurones placed outside of the* 
cranial cavity They seem to be* subserved by such nerve cells upon the 
blood vessels of the brain and by* a local vascular nerve plexus which I be- 
lieve, from histological studies, to be significantly increased m some cases at 
least Where such a lesion exists, excision of a focal scar with its vascular 
plexus is at present the most effective way of abolishing these malignant 
local reflexes 
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THE VALUE OF ALIMENTARY GALACTOSURIA IN 
THE DIAGNOSIS OF JAUNDICE * 

By Henry J Tumen, A B , M D , and George Morris Piersol, B S , 
M D , F A C P , Philadelphia , Pennsylvania 

The increase in our knowledge of hepatic physiology has led to a mul- 
tiplicity of tests of liver function It is now possible to find reports of the 
most diversified methods for evaluating the condition of this organ The 
activities of the liver in the metabolism of fats, carbohydrates and proteins, 
its power to excrete bilirubin and various dyes and its ability to store water 
have all been utilized for this purpose Although it is realized that the 
various functions of the liver may be unequally disturbed by disease and that 
a single functional test may therefore occasionally fail, the necessity for the 
multiplicity of tests proposed has been questioned 1 It is felt by some that 
we already have sufficient means to show in a general way whether or not 
the liver function is disturbed and that the present need is for a method of 
examination which will aid in the differential diagnosis of the type of dis- 
turbance which exists Of the tests now available, one, the production of 
alimentary galactosuna, seems to offer definite assistance in differentiating 
the types of jaundice and it is with a discussion of the value of this test that 
this paper is concerned 

The carbohydrate metabolic activity of the liver has been studied m many 
ways The production of alimentary glycosuria, the glycemic response to 
adrenalin, the metabolism of lactic acid, studies of the blood and urine sugar 
after the ingestion of levulose and galactose and, recently, the response to the 
combined administration of insulin, glucose and water 2 have all been utilized 
in a study of this aspect of liver function It is unnecessary to consider the 
theoretical and clinical features of all of these tests However, in order to 
evaluate the results of our studies, we will briefly review the present knowl- 
edge of galactose metabolism 

In 1899 Sachs 3 demonstrated that to remove the liver from frogs 
markedly lowered their tolerance for levulose although they still were able 
to handle glucose and galactose satisfactorily Strauss, 4 in 1901, first used 
levulose to study liver function in human beings and demonstrated a de- 
crease in levulose tolerance in the majority of patients with liver disease 
This finding was rapidly substantiated by many workers and within a rela- 
tively short time the levulose test of liver function was being widely used 
Within recent years, however, this test has lost some of its popularity and 
has now, except m England, 5 been largely superseded by the use of galactose 
The use of this sugar in the study of hepatic function was first suggested by 
Bauer, 6 in 1906 

♦Read at the Montreal Meeting of the American College of Physicians, February 8, 
1933 From the Medical Wards and the Gastro-enterological Clinic of the Hospital of the 
Graduate School of Medicine of the University of Pennsylvania. 
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Thctc is ample theoietical background loi tlii*> um ol galuctoM: it" 
utilisation puneipally by the li\ci was demons! ialed In both Draudt ‘ and 
Fischler , 8 who showed that when the sugar is fed to dogs with an bade fistula 
from SO to S 5 per cent of the galactose is exuded in the urine iioilinan, 
Power and Mann” state that tile same amount is exacted In dogs whose 
livers have been i aliened Mann and Magaih 10 studied the relative value 
of various sugars m leheutig the hypogly ceime shock caused by bepalcctomy 
and found that the liverless ammal could not use galactose That the in- 
testines arc not ueeessaiy to the utilization of galactose was shown In 
Worner , 11 wdio states that the* tolerance tow aid this sugar is the* same* 
whetliei it be given by mouth 01 injected into a Inatich of the poital \ein 
Foster 12 showed that a very small dilTeieiice exists between the arterial and 
venous blood sugars after galactose feeding, and felt that this indicated that 
the sugar is not used m the muscles 

The relative ease with which galactose* forms glycogen m the liver has 
been subject to some cpiestion Brocard, 1J for instance*, felt that galactose 
and levulose were utilized with equal ease In the liver Most workers, how- 
* ever, state that galactose fonns glycogen poorly Foster, 1 " bc*lic\cd that 
the marked hyperglycemia which occurred after this sugai was given in- 
dicated that the liver had difficulty in absorbing it Isaac and Adler u 
demonstrated by perfusion experiments that the liver does not easily foim 
glycogen from galactose This opinion was also expressed by Abder- 
halden , 10 Hof master 10 and, more recently’-, by Cori 17 

At the present time it is generally felt that there is no kidney threshold 
for galactose Folin and Berglund 13 vveie able to find the sugar in the urine 
after giving quite small doses Harding and Van Nostrand 19 after careful 
blood studies, concluded that no threshold exists foi this sugar, this is also 
the view of Bloch and Weisz "° This point is impottant because if a thresh- 
old is present, its variation would affect the amount of galactose passed by’ 
different individuals Because galactose is very rapidly absorbed it is dif- 
ficult to correlate the sugar findings in blood and ui me specimens , and al- 
though it is probable that no threshold exists for galactose, this point is not 
completely settled Halberkann and Ivahler 21 have shown that galactose is 
excreted unchanged in the urine 

In discussing the value of galactose m testing liver function it is im- 
portant to consider the influence of insulin on the assimilation of the sugai 
Wierzuchowski 22 reported that insulin reduced the amount of galactose 
passed in the urine Corley , 23 however, stated that although insulin caused 
galactose to disappear rapidly from the blood the degree of galactosuria was 
unaffected Basch and Poliak , 21 Weltmann , 20 and Bloch and Weisz 20 also 
felt that insulin had little or no effect on the utilization or excretion of the 
sugar The earlier work on this point is subject to some question since dif- 
ferentiation of the blood sugar into glucose and galactose was not done 
This criticism, however, does not apply to the recent work of Roe and 
Schwartzman , 27 who made separate detei nnnations of these two sugai s 
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They showed that e\en toxic doses of insulin do not change the rate of 
removal of galactose from the blood of rabbits and that galactose is not a < ✓ 
direct physiological antagonist to insulin 

Theoretically, therefore, galactose, which is utilized exclusively, though i 
with difficulty, by the liver, which is probably without a kidney threshold ' 
and the metabolism of which is uninfluenced by insulin is a suitable sub- , 
vjstance with which to test the function of the liver 

Bauer's original papers stressed the occurrence of excessive alimentary 
galactosuna in cirrhosis 0 and m catarrhal jaundice 23 This was not found 
in cases of jaundice due to obstruction That it is parenchymal liver damage 
which lowers the tolerance to this sugar was shown by Roubitschek, 23 who 
induced phosphorus poisoning in animals and found an increase in galactose 
excretion The test was soon applied clinically and Bondi and Komg, 30 
Reiss and Jehn, 31 Worner and Reiss, 33 Hatiegan, 33 and others 34 35> 30 - 37 re- 
ported a definite degree of success m diagnosticating hepato-cellular jaundice 
by means of alimentary galactosuna These authors agreed that the test 
was usually positive in jaundice due to parenchj mal liver damage and usu- 
ally negative in jaundice due to obstruction Many of them state that the 
use of galactose gave more accurate results than the use of levulose In 
1919 Worner 33 summarized many of the previously reported cases m the 
statement that excessive alimentary galactosuna was present in 80 5 per cent 
of catarrhal jaundice and in 6 S per cent of obstructive jaundice He and 
others concluded that a positive response to the test indicated the existence 
of diffuse parenchymal damage to the liver The diagnostic value of the 
test, however, has not been unquestioned Rouillard 39 stated that tolerance 
for both levulose and galactose is influenced by extrahepatic factors, and that 
tests based on the use of these sugars are unreliable Frey 40 looked upon the 
galactose test as unsatisfactory, but used too small a dose of the sugar for 
accurate conclusions Jacoby, 41 Faltitschek and Krasso, 42 Beckmann 43 and 
others reported cases of liver disease with normal galactose tolerance How- 
ever, a review of these reports indicates that even though alimentary galac- 
tosuria may be absent m many undoubted cases of hepatic damage, such as 
cirrhosis, severe congestion, and malignancy, these are usually cases of 
chronic or circumscribed liver disease and that the test is frequently positive 
m patients with catarrhal jaundice or toxic hepatitis On the other hand, 
Althausen and Mancke 3 reported 10 cases of catarrhal jaundice only two of 
which w'ere positne to the galactose test 

Some of the lack of agreement m pre\ lously published reports is un- 
doubtedly the result of an absence of uniformity m technical procedures, 
such as the dose of sugar used and the length of time o\er which urine is 
collected There has also been no universally recognized criterion for a 
positne result Bauer recommended the administration of 40 grams of 
galactose since he found that the normal tolerance was between 20 and 40 
grams and that with doses of less than 40 grams most normal mdn iduals 
and many of those with liver disease would assimilate the entire dose of the 
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sugar. Strauss u found sugar m the urine only twice after 37 normal indi- 
viduals had been given 30 grams of galactose The use of a dose of 40 
grams of the sugar was advised by Worner and Reiss, 11 ' Bloch 15 and also 
bv Schellong 10 who was able to demonstiate an absence of galactosuna in 
a" case of arsenical jaundice if smaller doses were used Reiss and Jehn 11 
noted no relationship between weight and hvei function and Meyer and 
Stern 17 found that the galactose metabolism of childi en is similar to that of 
adults Rowe 18 has studied galactose tolerance in a laige series of patients, 
mostly without liver disease, and feels that the tolerance to this sugar is not 
related to age, weight or body surface He does feel, however, that there 
is a definite difference between the sexes in the ability to utilize galactose and 
that women have a somewhat greater tolerance than men Rowe states that 
the assimilation limit for normal men is 30 grams but for women prior to 
the menopause it is 40 grams This difference is ascribed to the activity of 
the mammary gland A review of the cases reported does not bear out this 
contention of Rowe, foi the amount excreted after a 40 gram dose of galac- 
tose seems entirely independent of the sex of the patient. It must be re- 
called, however, that Rowe’s method of examination is purely qualitative 
and that he regards as positive the presence of sufficient sugar in the urine to 
cause a positive Benedict’s reaction It is not entirely accurate, therefore, 
to compare his results with those obtained from quantitative sugar deter- 
minations A possible explanation for the discrepancy which exists between 
the opinions of Rowe and others may be found in the work of Harding and 
Moberley 49 They state that women seem to have a greater diuretic re- 
sponse to water than do men For that reason the urine passed by women 
after the ingestion of sugar solutions is more dilute and more sugar must be 
taken by women to give a positive Benedict’s test If, therefore, the result 
of the qualitative Benedict’s test is used as a criterion for sugar tolerance 
one might be led to the conclusion that women have a greater tolerance for 
galactose than do men 

At the present time 40 grams is the accepted dose of galactose for the 
testing of liver function As has been mentioned, Frey 40 used only 20 
grams, while Hirose 80 administered 25 grams It is obvious that results 
from their series cannot be compared with those obtained when the larger 
dose is used 

There is also some disagreement as to the period over which urine should 
be collected after the ingestion of the sugar In most instances, urine con- 
tains galactose for no longer than four or five hours so that we have termi- 
nated our studies after five hours This follows Bauer’s original recom- 
mendation Many collect the urine for two six-hour periods 31 Fies- 
smger and Thiebault 51 advise examining the urine for 24 hours after the 
galactose is taken Wagner 37 examined hourly specimens until two which 
were sugar-free were obtained Bauer 52 has more recently adopted this 
method since he feels that the oliguria occasionally seen in cirrhosis may 
cause delay in the excretion of the sugar 
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There are great differences in the degree of galactosuna which the vari- 
ous authors consider as a positive indication of liver disease Schellong 40 
and Wagner 37 feel that excretion of more than one gram after taking 40 
grams of galactose should be regarded as indicating disturbance of hepatic 
function Brugsch 53 looks upon 1 5 grams as the most a normal individual 
will excrete Bondi and Konig, 30 Worner and Reiss, 32 Neugebauer, 34 
Davies, 34 Kahler and Machold, 33 and Sisson 35 diagnose liver dysfunction if 
two grams are excreted Bode 5fa and Elek and Oppenheimer 57 are more con- 
servative and feel that patients with normal livers may excrete up to three 
grams Jacoby, 41 on the other hand, did not use a quantitative test but 
based his conclusions on the duration of the galactosuna Fiessinger and 
Thiebault 51 feel that the concentration of the excreted sugar and not the 
amount is important They state that a normal individual who takes 40 
grams of galactose and then not more than 1500 cc of fluids within the 
next 24 hours should pass the sugar m a concentration of 0 1 per cent or 
less If hepatic disease is present the concentration may reach 1 per cent 

Such diversified standards can lead only to confusion We feel that the 
most accurate and conservative diagnostic evaluation is that of Bauer who 
emphasizes the amount of sugar passed He feels that the excretion of two 
grams or less of a 40 gram dose of galactose is normal, and such a result is 
considered negative An excretion of between two and three grams is 
weakly positive and is suggestive of the presence of liver disease, while the 
passage of more than three grams is strongly positive and indicates that 
liver disease is definitely present We have used this evaluation in review- 
ing our own cases 

In 1922 Kahler and Machold 55 recommended that a study of blood sugar 
response be substituted for urinary excretion in determining the galactose 
tolerance They were led to do so by their failure to obtain a pathological 
degree of galactosuna in cases of cirrhosis They also felt that examina- 
tion of the blood sugar eliminated the renal factor which entered into the 
older method, since they believed that kidney disease could interfere with 
excretion of the sugar and cause false negative results This last point is ^ 
still unsettled Corley 23 was unable to show any decrease m galactose ex- 
cretion after producing experimental nephritis and he could not increase the ✓ 
excretion by causing phloridzin diabetes 

Folin and Berglund 18 have reported that hypeiglycemia does not occur 
after galactose ingestion but this has not been confirmed Foster 12 and 
Bodansky 58 showed a marked rise in blood sugar after feeding galactose to 
animals, the latter demonstrating that this sugar caused more glycemic re- 
sponse than either levulose or glucose Kahler and Machold, 55 using the 
degree of hyperglycemia after galactose feeding as the criterion, reported a 
higher incidence of positive results in liver disease in general than was ob- 
tained by examining the urine This opinion was also expressed by Bode, 50 
Noah, 58 Jezler, 00 Kahler, 01 and Davies 54 

Until recently, clinical studies of the blood sugar curve after galactose 
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ingestion were made without any attempt to deteiminc sepai utdy the amount 
of galactose piesent This explains the extremely variable Jesuits obtained 
and may also explain the frequently noted association of low blood sugat 
with increased mine galactose In such cases it seemed piobable that the 
blood glucose was lowered to such a degiec that c\cn aftci galactose feeding 
the total blood sugar remained low Reiving on the fact that galactose is 
much less easily fermented by yeast than is glucose, Somogyi 0 * devised 
methods for their separate deteinunation These may be used in the urine 
when the test is carried out in a diabetic and have been applied to the stud) 
of the blood by Bloch and Weisz, 20 and Petow, ICosterlitz and Naumann ‘* 3 » '* 1 
Perhaps the most informative of the papeis dealing in detail with the 
characteristics of the blood sugar curve after galactose feeding is that of 
Bloch and Weisz 20 They found that m normal individuals the rise in blood 
sugar frequently begins within five minutes after the galactose is taken 
This is too soon for the galactose to have reached the blood, and Bloch and 
Weisz showed that this early rise is due to an increase m glucose, which is 
assumed to have been reflexly released from the liver When the galactose 
reaches the blood stream fifteen or twenty minutes later thei e is slowing up 
of this release of glucose or some of the glucose actually may be reabsorbed 
so that the total blood sugar does not become very high When there is 
parenchymal liver disease the release of glucose from the liver is unchecked 
and since the liver is also less able to hold the galactose, marked hyper- 
glycemia is produced If the hepatic disease is very severe, the liver may 
contain so little glycogen that no glucose is released In such a case the total 
blood sugar will be quite low and, since there is no threshold for galactose, 
we have the appearance in the urine of an amount of sugar which seems en- 
tirely disproportionate to the degree of glycemia 

The leported studies of galactose tolerance by means of blood sugar 
determinations indicate that this method is more accurate in diagnosticating 
liver disease in general, and particularly cirrhosis, than is a determination of 
galactosuria It is important to note, howevei, that even in those papeis 
which emphasize the value of the blood method the majority of cases of 
jaundice due to parenchymal liver damage show maiked urinary excretion 
of the sugar Indeed, Noah 63 and Elek and Oppenheimer 57 cite cases of 
catarrhal jaundice in which galactosuria was marked in the presence of a 
normal blood sugar cui ve Since the blood method can hardly be said to be 
accurate unless a separate determination of galactose is done, a procedure 
rarely practicable in the average hospital, and since it offers no advantage 
over simple urine examination in determining the types of jaundice, we feel 
that there is little reason for its use for this purpose 

That pathological galactosuria can occur in patients who have no liver 
disease became known shortly after the introduction of this test In 1911 
and 1912 Polhtzer 00 reported patients who had marked disturbance of the 
vegetative nervous system and also one with hyperthyroidism whose toler- 
ance to galactose was definitely decreased These patients had noimal 
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glucose tolerance Since then pathological galactosuna has been noted in 
hyperthyroidism, 6 ®’ 14 ’ 37 status lvmphaticus, 52 severe asthenia, 67 marked neu- 
roses, 44 ’ 37 Addison’s disease 63 and continued fever 60 That some neurologi- ^ 
cal factor may be involved in the regulation of the blood and urine sugars 
after galactose feeding is suggested by the work of Hirschhorn, Poliak and 
Selinger 70 and of Poliak and Selmger 71 It was reported by them that the 
administration of ergotamine and atropine lowered the blood sugar curve 
and reduced the galactosuna These workeis felt that there is some neural 
or hormonal control of the liver cell activity in assimilating the sugar The 
drugs, by releasing this control, increased the liver’s power to utilize the 
galactose Bauer and Wozasek 72 confirmed this influence of ergotamine and 
atropine and felt that it indicated a sympathetic stimulation of the liver to v 
assimilate this sugar It seems probable, therefore, that the ability of the 
liver to handle galactose is at least in part under the control of the vegetative 
nervous system That the endocrine glands also exert some effect on galac- 
tose tolerance seems ti ue Rowe 73 has reported marked vai lability in toler- 
ance for this sugar with endocrine disturbances Churchman 74 has found 
Ievulosuria in patients with functional hyperplasia of the posterior lobe of 
the pituitary We have seen patients with marked hypopituitarism whose 
tolerance for all sugars was increased and who were able to take tremendous 
doses of galactose, m one case up to 70 grams, without causing sugar to ap- ^ 
pear in the urine That these influences of the nervous system and endocrine 
glands limit somewhat the value of the test from a liver standpoint must be 
admitted While, however, the endocrine disturbances which elevate galac- 
tose tolerance might lessen the probability that coincident hepatic dysfunc- 
tion would cause excessive galactosuna, they do not detract from the diag- 
nostic value of this if it is found It must also be realized that those glandu- 
lar conditions, and notably hyperthyroidism, which cause decreased galactose 
assimilation may do so because of secondary liver damage For these rea- 
sons, and because association of hepatic disease with endocrine or nervous 
disturbance is uncommon and should ordinarily be recognized, we do not feel 
that the value of galactosuna m the differential diagnosis of jaundice Ts 
greatly lessened 

We will not enter into a detailed consideration of the clinical aspects of 
the levulose tolerance test The aid vhich it affords in the diagnosis of liver 
disease has recently been stressed by Kimball 5 In the differentiation of the 
individual hepatic disorders, however, levulose is not of much value Hohl- 
weg TS noted marked decrease m tolerance to this sugar in experimental 
jaundice whether due to phosphorus poisoning or to ligation of the com- 
mon duct Strauss 76 stated that the levulose test is positive in 70 to 75 per 
cent of cases of catarrhal and luetic jaundice and in 62 5 per cent of me- 
chanical jaundice The difference in the incidence of positive results in 
these two tjpes of icterus is not sufficient to be of much assistance m chf- 
feientiating them 

During the past two years we have used the galactose tolerance test m 
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studying 54 cases of jaundice This group was composed of 18 patients 
with obstructive jaundice, 23 with catarrhal jaundice and 13 with toxic 
hepatitis The results of these examinations are summaiircd in tables 1, 2, 
and 3 and in chart 1 Galactosuria of three grams or more occuired in 54 

Chart I 

Results of the Galactose Tolerance Test in 54 Cases of Jaundice A -10 Gram Doic 

of the Sugar Was Used 

— — - 1 23 % 

•" •I 23% 

■■■■■■■■■ 54% 

ft CASES OF TOXIC HEPATITIS 


LZLZZi 174 % 
3 4 V/. 


mammmmmmmmmmmmmmmmm 763% 
23 CASES OF “CATARRHAL JAUNDICE* 


- 1 ~ - 634 % 

= = ===1 ii i % 

Hi 55% 

16 CASES OF OBSTRUCTIVE JAUNDICE 



GALACTOSURIA LESS THAN 2 GMS 
GALACTOSURIA BETWEEN 2 AND 3 GMS 
GALACTOSURIA MORE THAN 3 GMS 


per cent of the patients with toxic hepatitis, in 78 3 per cent of those with 
catarrhal jaundice and m only 5 5 per cent of those with jaundice due to ob- 
struction Although this series is comparatively small, these figures agree 
very closely with those of Worner, 38 whose results have alieady been men- 
tioned 

Of the group with obstructive jaundice only one patient had a definitely 
positive response to the test Pie excreted more than three grams of galac- 
tose on two occasions This patient had a stricture of the common bile duct 
with jaundice of four weeks’ duration At operation definite biliary cir- 
rhosis was found Two other patients, however, also had biliary cirrhosis 
but excreted normal amounts of the sugar so that we do not feel that this 
alone is a cause of decreased galactose tolerance Two patients with ob- 
structive jaundice had galactosuria of between two and three grams This 
might be considered suggestive of liver cell damage but in both of these 
cases the duration of the jaundice was short and nothing was found other 
than the slight increase in excretion of the sugar to indicate that such dam- 
age existed There was no correlation between the degree of jaundice and 
the galactose passed in the urine Most of the cases in this group had been 
jaundiced for a relatively short period In one patient, however, who had a 
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Table I 

Results of the Galactose Tolerance Test in Obstructive Jaundice 




Age 

Duration 

Galactose 

Serum 




nqd 

of 

Excretion 

Bilirubin 

Cause of 



Sex 

Jaundice 

(Gm) 

(Mg %) 

Obstruction 

1 

P M 

58 <? 

4 weeks 

5 24 

90 

Stricture of 




5 

3 09 

15 0 

Common Duct 
(Biliary Cirrhosis) 

2 

J McB 

56? 

5 * 

0 

80 

Carcinoma Head 
of Pancreas 

3 

L G 

26? 

8 “ 

185 

80 

Cholelithiasis 




10 “ 

09 

64 


4 

A D 

58? 

12 days 

0 

140 

Carcinoma of 
Gall-Bladder 

5 

T S 

42 c? 

1 week 

0 937 

17 

Chronic 

Pancreatitis 

6 

J K 

69 c? 

4 weeks 

1065 

360 

Cholelithiasis 
Carcinoma Head 
of Pancreas 

7 

C S 

48? 

2 days 

1404 

15 

Cholelithiasis 
(Biliary Cirrhosis) 

8 

I S 

50? 

2 weeks 

1126 

10 0 

Cholelithiasis 

9 

A G 

46 c? 

1 day 

1336 

03 

Cholelithiasis 

10 

M H 

66? 

Unknown 

1776 

09 

Cholelithiasis 

Pancreatitis 

11 

C O’N 

43 c? 

5 days 

0 

2 75 

Cholelithiasis 






(Biliary Cirrhosis 
Pancreatitis 








Hepatic Abscesses) 

12 

T A 

50? 

3 weeks 

1045 

25 

Cholelithiasis 

(Hepatitis) 

13 

W M 

24 c? 

Unknown 

173 

07 

Cholangitis 

14 

F K 

57 <? 

12 days 

2 53 

80 

Cholelithiasis 

IS 

D T 

18? 

6 “ 

164 

60 

Cholelithiasis 

16 

B J 

52? 

19 “ 

0 336 

075 

Cholelithiasis 

17 

S II 

55? 

About 5 

0 

18 

Operative Injury 



months 



to Common Duct 

IS 

A J 

57 c? 

18 days 

209 

16 5 

Carcinoma of 




103 “ 

0 25 

12 0 

Pancreas and 

Liver 


partial obstruction of the common duct for about four months the galactose 
tolerance was normal 

Of the 23 patients with catarrhal jaundice only five excreted less than 
three grams of galactose and of these one patient passed 2 005 grams The 
other IS had galactosuria of more than three grams Seven of the 13 pa- 
tients with toxic hepatitis excreted more than three grams of the sugar , 
three of the remaining six passed between two and three grams of galactose 
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Tabu. II 

Results, of the Galactose Tolerance lest in “Catairhal Jaundice" 





Duration 






Age 

of 

Galactose 

Scrum 




and 

Jaundice 

Excretion 

Bilirubin 

Wassermann 



Sex 

(Days) 

(Gin ) 

(Afg %) 

Reaction 

1 

F M 

27 <? 

9 

5125 

60 

Positive 

2 

L L 

22$ 

11 

5 63 

160 

44 



22 

10 0 

100 


3 

R G 

27$ 

11 

4 55 

150 

Negative 



19 

4 32 

39 





36 

4 799 

04 





69 

2 079 

035 


4 

T N 

14 c? 

9 

4 68 

22 

44 




16 

2 85 

0 85 





23 

0 

0 75 


5 

G K 

14 c? 

9 

1808 


44 

6 

C L 

32 c? 

22 

0 748 

180 

<4 

7 

S H 

50$ 

36 

3 95 

20 

44 




52 

2 29 

16 


8 

J P 

43 c? 

15 

486 

13 5 

<4 




25 

4 36 

110 





70 

2 025 

05 


9 

R D 

29$ 

11 

2005 

60 

<4 

10 

E G 

21$ 

23 

124 

15 

<4 

11 

F R 

V—* 

00 

O* 

8 

110 

30 

44 

12 

A R 

43$ 

15 

1008 

70 

( 



27 

513 

8 


13 

P M 

37$ 

5 

3 08 

24 

44 




49 

6 51 

06 





94 

47 



14 

D S 

53 c? 

15 

05 

45 

44 

IS 

W H 

31c? 

7 

14 95 

70 

44 




13 

2 56 

50 


16 

I H 

15$ 

10 

5 24 

— 

— 

17 

E F 

31c? 

11 

3 35 

— 

Negative 




32 

0 288 

— 

18 

R D 

29$ 

9 


60 

Positive 




29 

2 855 

— 

19 

E G 

25 c? 

18 

37 

33 

191 

14 

Negative 

20 

D M 

13$ 

6 

338 

20 

44 




18 

2 71 



IT 

E K 

23$ 

8 

6 59 

180 

Positive 




14 

2 716 


22 

W M 

55 c? 

15 

692 

13 0 

Negative 




19 

2 32 

70 

23 

S R 

32 c? 

25 

125 


44 
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In the cases of toxic hepatitis and catarrhal jaundice theie was extreme 
variability in the amount of galactose m the urine This ranged from 0 147 
to 18 08 grams There was no relationship between the degree of jaundice 
and the galactosuria The highest excretion. 18 08 grams (practically one- 
half of the sugar taken), occurred in a patient whose serum bilirubin was 
four milligrams per cent The smallest amount of galactose was passed by 
a patient whose serum bilirubin was 12 milligrams per cent The most 
severe jaundice was seen in a man who had galactosuria of only 1017 grams 
These findings emphasize the fact that the vauous liver functions can be 
separately disturbed, a point recently stressed by Cantai ow 77 

Bauer 2S and also Wagner, 37 noted that in many cases of hepato-cellular 
jaundice the high galactose excretion frequently persisted when the serum 
bilirubin had returned to normal We noted this in some of our patients, 
for instance, W R (Chart 2 ) This patient entered the hospital with 

Chart II 

The Relation between Serum Bilirubin and Galactosuria in W R Who Had Pneumonia 

and Jaundice 



pneumonia and jaundice Despite a rapid drop in the serum bilirubin the 
galactose tolerance decreased, but slowly, and at a time when the jaundice 
was entirely gone he still excreted 2 3 grams of the sugar In another pa- 
tient, however, the opposite picture was seen This man, W C ( chart 3 ) , 
had arsenical hepatitis His galactose excretion was never very high while 
under our observation and returned to normal rapidly Ihe jaundice, on 
the other hand actually increased and did not entirely disappeai for months 
These cases are further proof of the dissociation of the individual liver func- 
tions and of the necessity for using more than one test m stud) mg this organ 
The duration of excessne galactosuria m the cases of toxic hepatitis and 
catarrhal jaundice was extremely variable In some cases it was gone within 
three weeks In others it persisted for \ery long periods, even as long as 
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three months Ceitainly, noimal liver function cannot be said to have been 
restored if the galactose excretion is high, even though other evidence of 
hepatic disease has disappeared 

Chart III 

The Relation between Serum Bilirubin and Galactosuria in W C Who Had Arsenical 

Hepatitis 



In our group with catarrhal jaundice four had positive Wasseimann re- 
actions Neugebauer 34 reported that of 22 patients with early lues but no 
jaundice the galactose excretion was over three grams m 15 This high fre- 
quency of decreased galactose tolerance in syphilis uncomplicated by hepatic 
disease has not been noted by others We believe that the incidence of 
syphilis is no higher m our group than in our hospital patients as a whole 
We do not feel that the lues was a cause of the jaundice in these cases, al- 
though, as Ruge 78 states, it may have made the patients more susceptible to 
the particular agent that causes catarrhal jaundice 

In considering the results of the galactose tolerance test in our cases of 
catarrhal jaundice and toxic hepatitis we were interested in determining what 
relationship existed between the duration of the jaundice and the results of 
the test Roubitschek 20 had noted that the galactosuria that is caused by 
phosphorus poisoning tends to decrease if the poisoning is prolonged He 
ascribed this to regeneration of the liver and resumption of its ability to as- 
similate the sugar Bloch and Weisz 20 also felt that with legeneration the 
liver tissue regained its power to form glycogen from galactose Althau- 
sen 79 states that the newly formed liver cells can readily maintain the carbo- 
hydrate regulating function Other workers 80 have concluded that a high 
galactose excretion is always obtained in patients with diffuse liver cell dam- 
age unless the test is delayed sufficiently to permit liver regeneration 
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Table III 


Results of the Galactose Tolerance Test in Toxic Hepatitis 






Duration 







Age 

of 

Galactose 

Serum 





and 

Jaundice 

Excretion 

Bilirubin 

Toxic 




Sex 

(Days) 

(Gm) 

(Mg %) 

Agent 

1 

D 

s 

20 c? 

16 

2 845 

48 

Arsphenamme 





31 

2 865 

09 

2 

E 

M 

20 c? 

6 

3 72 

80 

U 





12 

8 86 

70 

M 





19 

5 32 

40 


3 

W 

C 

37 c? 

21 

3 296 

63 

M 





28 

2102 

99 






37 

24 

70 






44 

088 

35 


4 

G 

s 

31c? 

13 

5 85 

07 

ft 





26 

3 48 

04 

a 

S 

M 

w 

47? 

16 

2 582 

105 

it 

6 

S 

B 

44? 

S3 

147 

70 

« 

7 

M 

B 

49? 

16 

0147 

12 0 

u 

8 

S 

S 

35 c? 


1017 

22 0 

tt 

9 

M 

P 

64? 

17 

608 

— 

Cinchcphen 





20 

28 

— 





24 

174 

20 


10 

R 

L 

26? 

31 

10 5 

15 0 

Cinchophen and 
Cholecystography 

11 

J 

C 

57? 

9 

9742 

30 

Cinchophen 





22 

329 

— 

12 

W 

R 

31c? 

1 

238 

85 

Pneumonia 





8 

308 

14 






31 

43 

03 






53 

23 

<02 


13 

V 

DeL 

29? 

90 

29 


Toxemia of 
Pregnancy Ending 
in Acute Yellow 
Atrophy 



In our 13 cases with toxic hepatitis a definitely positive result, an ex- 
cretion of three giams or moie, occurred m patients who had beeii jaundiced 
fiom six to 31 days (average 10 7 days) Definitely negative results, ex- 
cretion of less than two grams, were found in patients who had been jaun- 
diced from 16 to 53 days (average 39 3 days) If the cases with a doubt- / 
fully positive response, that is, with an excretion of between two and three 
grams, are included with those definitely positive, the average duration of the 
jaundice at the time of the galactose test becomes 22 days 

Of the 23 cases with catarrhal jaundice 18 had a galactosuria of three 
grams or more The duration of jaundice m these patients varied from 
five to 36 days (average 117 days) The duration of jaundice in the five 
cases which excreted less than three grams ranged from 11 to 25 days 
(average 19 1 days) These findings are presented in chart 4 








324 


IIKNRY J TUMLN AND GEORGE MORRIS PILRSOL 


Chart IV 

The Degree of Galactosuria m Relation to the Duration of the Jaundice m 13 Cases of 
Toxic Hepatitis (x) and 23 Cases of “Catarrhal Jaundice" ( ) 



Although m both these groups the negative results were obtained in pai 
tients whose jaundice was of a longer average duration, the duration of the 
individual cases varied sufficiently to warrant further analysis Since the 
pathogenesis of the jaundice is known in those who had toxic hepatitis, these 
cases will be considered separately In this group the three negative results 
were obtained m patients who were first seen when the jaundice had been 
present for 16, 49, and 53 days At first glance it would seem that in the 
last two cases the long continuance of the disease had permitted regeneration 
of the liver tissue and that this had restored the normal liver function 
This thought, however, is not substantiated by the clinical course of these 
patients One died, probably of acute yellow atrophy, the day after the 
. 1 galactose test was done The other patient, a man with arsenical hepatitis, 
developed subacute liver atrophy with marked increase m the jaundice and 
tyrosin in the urine The galactose test remained repeatedly negative It 
is possible, of course, that in both of these patients sufficient functioning 
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hepatic tissue lemained to normally assimilate the galactose The impor- 
tant point is, however, that very severe liver damage can exist and the galac- ^ 
tose test still give a normal result 

In patients with catarrhal jaundice the disease was also of longer aver- 
age duration in those whose galactose test was negative In this illness, 
however, the overlapping of the durations of the jaundice at the time of the 
positive or negative lesults was even more marked than in the group with 
toxic hepatitis It was also noted that in some of the patients high degrees 
of galactosuna persisted over long periods These facts led us to believe 
that duration of the disease may not be the only factor in a case of catarrhal 
jaundice which determines whether the galactose test shall be positive or 
negative 

Catarrhal jaundice is not a disease entity * It is pi obable that the symp- 
tom complex that goes by this name includes cases of jaundice of varied 
etiology and pathogenesis The eaily conception of the presence of cholan- 
gitis or duodenitis in every case has been disproved When Bauer noted 
that excessive galactosuna occurred in so many of the patients with this type 
of jaundice he concluded that the essential defect was disease of the liver 
cells themseh es There are cases, however, m which the galactose tolerance 
test is negative, even when done eai ly in the illness It has been thought by 
Adler and Jeddeloh S1 that this variation m galactosuna indicates that there 
aie two types of catarrhal jaundice, one due to liver cell damage and'' 
one due to actual catarrh of the bile ducts Bockus and Tumen , 82 in a study 
of their cases of catanhal jaundice, compared the patients with excessive 
galactose excretion with those in whom this was normal They found that 
in the cases with positive response to the test, splenic and hepatic enlargement 
were more frequent and that the jaundice seemed to run a more prolonged 
course The patients in wrhom the test was negative showed a higher inci- 
dence of biliary obstruction and catairh It was not felt “that the differ- 
ence in the incidence of these findings was sufficient to warrant the conclu- 
sion that the galactose test in itself separates one type of so-called catarrhal 
jaundice from another ” It does seem probable, though, that a positive 
galactose test in a case of catarrhal jaundice indicates that the icterus is due 
to actual disease of the liver cells themselves, that is, to hepatitis When, 
on the other hand, the test is negative, especially early in the course of the 
illness, this fact suggests that the jaundice is due to obstruction in the ducts 
fiom inflammatory changes 

The results of our use of the galactose tolerance test in patients with 
icterus agree in general with those of Bauer and of Worner We have 
^rioted that in obstructive jaundice the test is practically always negative On 
the othei hand, positive results aie obtained in those types of jaundice of 
which hepato-cellular damage is the cause The majority of cases of toxic 
hepatitis and catarrhal jaundice show increased galactosuna Negative re- 

* Throughout this paper we have used the term catarrhal jaundice not because we feel 
that it represents a disease entity but because it is convenient to so designate a group of con- 
ditions at present not well differentiated 
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suits to the test, however, may be obtained in undoubted cases of hepato- 
-f cellular damage, even when this is of the utmost severity In catarrhal 
jaundice a negative result to the galactose tolerance test may be obtained for 
one of two reasons The test may have failed to show the presence of 
hepatitis or the jaundice may have resulted from obstructive bihaiy catarrh 
This last possibility is particularly suggested by the occurrence of normal 
galactosuria m association with a spleen of normal sue and evidence by 
duodenal diainage of biliary obstruction 

We feel that a positive galactose tolerance test in jaundice is almost 
pathognomonic of hepato-cellular damage T f the test is negative, this con- 

dition is not 1 uled out, particulaily if the test is earned out late in the course 
V^of the illness 

We wish to express our gratitude to Dr H L Bockus for kindly permitting us to use 
the records of many of his cases in preparing this paper 
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CONCERNING PLACENTAL HORMONES AND 
MENSTRUAL DISORDERS 1 

By A D Campbell, Montreal, Canada 

Certain placental extiacts are now in common use in the treatment of 
disorders of menstiuation Following upon a not inconsiderable experience 
in 472 cases, it seems justifiable at this stage to discuss the theoretical basis 
for their use and also the lesults obtained by treatment The first of these 
extracts is Emmetnn, first defined by Collip (1930) as an alcohol-soluble, 
ether-insoluble extract of human placentae In the light of recent work of 
Collip, Browne and Thomson (1932), it appears that Emmemn is piobably 
a complex, containing as its active principle an ether-soluble trihydroxy- 
estrin, similar to the theelol of Thayer, Levin and Doisy ( 1931) and tri- 
hydroxy-estrm of Marrian (1930), but differing fiom them physiologically, 
as they in their turn differ from the theelin of Doisy ( 1929) or ketohydroxy- 
estrin of Butenandt (1929), in being relatively inert in the castrate animal, 
while preserving high activity in the immature animal with intact but pre- 
pubertal ovaries Collip, Browne and Thomson (1932) therefore suggest 
that Emmemn is converted by the ovary, even the lmmatui e ovary, into some 
more active form of estrin, and this conception agrees well with clinical ex- 
perience It is interesting that Butenandt and Stormer (1932) find that 
their purest preparations of trihydroxy-estrin, free from all traces of keto- 
hydioxy-estrin, have little activity m the castrate animal, their activity m 
the immature animal has not yet been repotted 

The second of the preparations used is the anterior pituitary-like hor- 
mone extracted by Collip, Thomson, McPhail and Williamson ( 1930) from 
human placentae by means of acetone, and suitably purified In contrast to 
Emmemn, it is insoluble m 85 per cent alcohol, and being destroyed by di- 
gestive enzymes, must be administered by injection It is almost certainly 
identical with similarly purified extracts of human pregnancy urine, and the 
relation of these substances to the hormones of the anterior pituitary itself 
has been much clarified by the very recent work of Collip, Selye, Thomson 
and Williamson (1933) They have found that, while such anterior 
pituitary-like (“A PL”) extracts of placenta or pregnancy urme do act 
dnectly upon the ovaries, they can only partially prevent the regression 
caused by hypophysectomy , that is, the pituitary itself contains, as well as a 
substance acting upon the ovary m the same sense as does A P L , an addi- 
tional or complementary substance, not present m placenta or pregnancy 
urme On the other hand, there is definite evidence that A P L has a 
stimulating action on the pituitary, probably indirectly, causing enlargement 
with signs of hyperactivity, and it is not unreasonable to suppose that 

* Read before the American College of Physicians, Montreal February 7, 1933 
From the Department of Obstetrics and Gynecology, McGill University 
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A P L causes a release of the required complementary substance from the 
pitiutaiy In any case, the action of the A P L in normal immature ani- 
mals, as descubed by Collip, Thomson, McPhail and Williamson (1931), is 
to cause the ovaries pi ecociously to assume normal adult size and structure, 
and to function, with the piemature appearance of apparently normal estrus 
cycles , there is no action in castrated animals 



Fig 1 Schematic illustration of the action of certain placental hormones 

Since there is some evidence of the presence of inhibitory substances in 
the pituitary (Collip) it is possible that alterations in this factor influence 
the function of the glands of internal secretion as revealed m ovarian dys- 
function Moreover, while certain centers m the hypothalamus undoubtedly 
influence the hypophysis, in order to clarify this most important point we 
must wait patiently for more experimental data 

These extracts have been employed in the treatment of disorders of 
menstruation of various kinds, but only m selected cases regarded as suit- 
able for such treatment Thus all cases in which pelvic lesions or abnormali- 
ties exist have been set aside, and are not further considered in this article 
Moreover, it is known from animal experiments that disorders of the repro- 
ductive system may be due to the use of dietaries deficient in protein, m cal- 
cium, or in ceitain vitamins, and observations in Central Europe during the 
war justify the assumption that many present-day dietary fads and foibles 
contribute m a large measure to disorders of menstruation particularly in 
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adolescence In such cases, endocnne theiapy, though not nccessatily in- 
effective, does not appeal to be entirely 1 ational The 1 emaimng cases may 
be clinically divided into those showing disordeis of the menstrual flow, 
either m interval, duration or amplitude, and those showing disordeis giv- 
ing rise to pain, which in turn may be piemenstrual, menstrual 01 mter- 
menstiual 

Throughout this study the guiding principle has been kept in mind that 
menstruation is only the last, external manifestation of a long chain of 
physiological reactions In considering the disoiders of menstruation, it 
must be remembered that, while the macroscopic and microscopic structure 
of the uterus is in itself significant, this structui e is undei the control of the 
hormones of the ovary (estrm and the hoimone or hormones of the corpus 
luteum) The formation of these hoimones is in turn controlled by the 
internal secretions of the anterior pituitary which similarly regulates the 
thyioid and the adrenal cortex and in its turn is no doubt to some degree 
regulated by the brain and the sympathetic neivous system These links, 
moreover, do not lead in one direction only The hormones of the ovary do 
undoubtedly influence the activity of the anteuor pituitary, and the rhythm 
of the menstrual cycle is not improbably due to an interaction between these 
two organs Moreover, the effect of certain hormones of the ovary upon 
the anterior lobe of the pituitary gland may affect its influence upon other 
endocrine glands, and these may similarly affect the ovaries indirectly That 
the higher links in the chain are not unaffected by events in the uterus is evi- 
dent, for example, m the difference between pregnancy and pseudo-pregnancy 
in many animal species Disordered menstruation, then, may be but the out- 
ward and visible sign of a dislocation of any one of these links , this idea is 
to be carried m mmd in the subsequent discussion of the various disorders 
considered 

Amenorrhea 


With the exception of instances of congenital obstruction in the Mul- 
lerian tract, there is a span in the life of the human female through which 
menstruation takes place with periodicity, interrupted normally by pregnancy 
and lactation Apait from such physiological states, amenorrhea is depend- 
ent upon alteration of physiology in some link or links in the so-called endo- 
crine chain, m which undoubtedly the pituitary is of paramount importance 
It has been found convenient to classify cases of amenorrhea in the fol- 
lowing manner 


(According to physical 
characteristics) 


Primary Amenorrhea 

' 1 With prepubertal characteristics 
2 With normal post-pubei tal characteristics 
■ 3 With abnormal pre- or post-pubertal chaiac- 
tenstics 

( Endocrmopathies ) 
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Secondai y Amenorihea 

1 Oligomenorrhea 

2 Oligomenorrhea with lapses 

3 Regular menstruation with lapses 

In the prepubertal type of primary amenorrhea, the stature may be 
within normal limits, but the secondary sexual characters ai e largely absent 
axillary and pubic hair are developed at most to the degree of lanugo, the 
vaginal canal is small and frequently shows senile changes in the mucosa, 
the uterus is distinctly infantile In such cases the ovaries, if they are de- 
veloped at all, may be regai ded as functionless , these individuals are physio- 
logically or ldiopathically pi epubertal castrates Absence of the sex element 
of the pituitary, without disturbance of the growth-promoting and other 
functions of that organ, would go far to explain such entities 

Somewhat similar in origin are the cases in which stature and sexual 
characters are normal, but m which menstruation has never occurred , the oc- 
casional occurrence of one or two periods of uterine bleeding simulating, but 
probably not exactly corresponding to, menstruation may be disregarded 
Here again it is often tempting to suppose that the gonad-stimulating ac- 
tivity of the anterior pituitary has ceased , not, however, at so early a stage 
as in the preceding group, so that the secondary sexual characters have de- 
veloped normally to a considerable degree It is, on the whole, improbable 
that inflammation of the genitalia, or of the ovaries m particular, is an im- 
portant cause of amenorrhea, since known cases of pelvic inflammatory dis- 
ease larely display amenorrhea m their subsequent course, and moreover it 
is certain that the amount of ovanan tissue normally present is gieatly m 
excess of the amount required for the normal menstruation For this and 
other reasons it seems more probable that the pituitary gland is primarily at 
fault It is moreover quite unsafe to dismiss this possibility m cases where 
the sella turcica appears normal in the roentgen-ray, Cushing lends his au- 
thoritative support to the view that the gross size of the gland is no index of 
the degree of its activity 

The underlying cause of disturbed function is often obscure but in many 
instances is traceable to some toxic condition or febrile state m childhood or 
adolescence frequently escaping the attention or memory of patient or par- 
ent, even m adult life the pituitary is susceptible to toxic influences including 
those of the puerperal state The association of amenorrhea with tuberculo- 
sis is a time-honored observation, but in addition the disorder not infre- 
quently follows scarlet fever, diphtheria or influenza, refractory amenorrhea 
and diabetes are frequently associated Over 75 per cent of cases of 
amenorrhea are directly traceable to some of the conditions above mentioned 
First among the cases which show amenorrhea m the presence of ab- 
normal postpubertal charactei istics may be placed the cases of so-called Sim- 
nionds’ disease, in which all the functions of the pituitary are depressed As 
Calder has recently pointed out, the condition parallels that of the Iiypo- 


(Accoiding to menstiual 
histones) 
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long-lived, or both This view is supported by Maker’s finding of an en- 
larged corpus luteuni in a case with decidua-hke progestational endometrium 
and by the fact regularly observed that the cycles in cases of dysmenorrhea 
are usually prolonged to 29 or 31 days Beckwith Whitehouse suggested 
that treatment should be dnected to curtailing this piolonged life of the 
corpus luteum, which in turn probably depends on some disturbance of the 
endocrine balance between ovary and pituitary At the present time our 
knowledge of this balance does not suggest any means of readjusting it in 
the desired sense, but an altei native method of treatment does suggest itself 
It is known from the animal experiments of Reynolds and Allen, and others, 
that es trin inhibits the action of corpus luteuni hormones in inducing pro- 
gestational changes in the endometrium If these latter are responsible for 
dysmenorrhea, it is not illogical to attempt treatment by the administration 
of substances actually or (as in the case of Emmenin) virtually of the estrin 
type In fact, the results of Emmenin treatment in such cases appear to go 
beyond expectation in this respect The administration of Emmenin re- 
duces the length of the cycles to 28 days, the uterus becoming less hard and 
increasing in size Treatment should be carried through three cycles (since 
it is commonly found that every second cycle is less severe) and the dose 
then gradually reduced , only in a few cases should recurrences be anticipated 
Failures should be reviewed in the light of a more searching history and 
investigation Dysmenorrhea occurs commonly in patients of a definite 
physical type, rarely in the obese or plethoric, the typical case is ultra- 
feminine, active mentally and physically, weighing 95 to 115 pounds, and 
with slightly raised basal metabolic rate , the uterus is small, anteflexed and 
hard 

Pain occurring simultaneously with menstruation (menorrhalgia) is of 
a different nature It occurs, as a rule, not in adolescence, but in adult life 
There is usually, if not always, a lesion in the pelvic organs, real if not ap- 
parent, the cycles are frequently short and profuse, a large proportion of 
the cases are married, and sterility is an accompanying symptom Intra- 
uterine investigation will very frequently reveal the presence of a polyp or 
small mural fibroid, which not only stimulates the uterus to violent contrac- 
tions but may cause regurgitation within the pelvic cavity through the 
Fallopian tubes, giving rise to intense peritoneal irritation Endometriosis 
within the abdominal cavity gives rise to symptoms so similar that differen- 
tiation is exceedingly difficult, it is not impossible that this condition has 
existed undetected in some patients who have failed to respond to Emmenin 
Intennenstructl pam, or “ Mittelschmerz,” piesents an almost unanswer- 
able problem It is characterized by the onset of sharp pam 12 to 14 days 
before the expected period, and the pain frequently continues with acute 
exacerbations until a few hours before the onset of the menstrual flow, the 
cycles are usually regular The symptoms are so suggestive of chronic 
appendicitis that laparotomy is usually performed on these patients sooner 
or later, m spite of these exceptional opportunities for investigation almost 
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no convincing information bearing on the cause of the condition has been 
obtained Unilateral oophorectomy has frequently been performed, and 
it is found that thereafter pain does not recur on the operated side, this fact, 
together with the coincidence of the onset of pain with the alleged time of 
ovulation, suggests that the ovaries rather than the uterus are the seat of the 
pain Yet since the pain is normally bilateral the relation to ovulation can- 
not be insisted on too heavily, though it is probable that even the ovary in 
which ovulation is not occurring at any one cycle shares with the other m 
certain disturbances such as hyperemia and congestion Neither Emmemn 
nor A P L , nor, it would appear, any other form of endocrine therapy yet 
employed, has proved of any efficacy in this condition Roentgen-rays have 
been employed by us in the treatment of intermenstrual pain Following an 
artificial menopause of upwards of three months, menstrual epochs were un- 
accompanied by pain The series is not large and sufficient time has not 
elapsed to speak with finality, yet our results seem to justify the considera- 
tion of such an heroic procedure in the treatment of “ Mittelschmerz ” 

It should be emphasized that Emmemn therapy is essentially safe In 
a group of 10 cases, Emmemn was administered daily (except during the 
periods) for several months without disturbing the normal menstrual cycles 
If, however, administration was continued through the epoch, irregular 
prolongation of the flow or incomplete cessation was observed No un- 
toward effects, apart from occasional slight vertigo, headache, or nausea, in 
isolated cases were noted, three patients developed urticaria No changes 
were observed in blood pressure levels , in some cases an initially high basal 
metabolic rate underwent slight reduction The administration of Emmemn 
does not prevent impregnation nor interfere with gestation Some 17 cases 
regarded as sterile became pregnant when treated for various menstrual dis- 
orders, the explanation is probably to be sought in the improved condition of 
the endometrium, or possibly m alteration of the vaginal reaction 

It may be of interest to review the possible cases of sterility attributable 
to the female, and the outlook for endocrine therapy in each type Firstly, 
sterility may be due to failure of the ovaries to liberate viable ova , in some 
such cases, stimulation of the ovaries by anterior pituitary-lilce hormones 
might have a correcting influence, for example, in prevention of atresia of 
the follicle Secondly, the ova liberated may fail to reach the uterus, 
whether because of some mechanical obstruction or because of derangement 
of the ciliary transporting mechanism , the latter type is that associated with 
endometriosis and ectopic pregnancies, and it is not inconceivable that it 
might be influenced by ovarian hormones Thirdly, it is theoretically pos- 
sible that the ovum and the sperm cannot unite to reproduce a viable embryo 
(for example, owing to association of lethal genes) , such cases, if they exist, 
are doubtless refractory to all treatment Fourthly, the uterus and vagina 
may be so abnormal — for example in the reaction of their secretions or the 
reactivity of their surfaces — that they are inhospitable either to the sperma- 
tozoa (so that intercourse could be fertile onty at a very restricted period in 
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each cycle) or to the feitiluecl ovum (so tha /nidation fails or the embiyo 
sooner or latei loses its connection with the/maternal tissues) Nearly all 
cases in this group could probably be influenced favoiably by a correct sup- 
ply of the hormones of the ovary, eitliei in :roduced exogenously or evoked 
by stimulation of the ovary with appropriate extiacts of the pituitaiy type 
It has already been indicated that the influence of the pituitaiy upon the 
ovaries is a reciprocal one , this is nowhei e more evident than when ovarian 
function ceases, for example as a result of castration Nevertheless, the 
origin of the various symptoms of the menopausal complex remains wholly 
obscure, and the treatment of the condition with placental hormones is a 
successful experiment without clear theoretical basis The symptoms ma> 
include alteration in blood pressure and in metabolic rate, with irritability 
in addition to flashes (bouffees de chaleur) frequently appearing before the 
actual cessation of menstruation, that is to say, in the presence of some 
degree of ovarian function They may persist long after apparent function 
has ceased It is a striking fact that so-called “ idiopathic ” amenorrhea 
before the climacteric infrequently leads, as does castration at a similar age, 
to the production of menopausal symptoms Emmemn has proved itself 
efficacious in the treatment of the menopausal syndrome of a milder form, 
provided that the symptoms have only recently appeared , the more general 
and more logical therapy is the APL extract, which has been employed 
with signal success in cases with intact ovaries 

The exhaustion of the potential follicles in such cases can be disproved 
histologically, but the fundamental alteration is possibly in the anterior 
pituitary gland Further support of this thesis lies in the fact that with the 
administration of A P L to such cases, the symptoms disappear m many 
instances, even if a considerable period has elapsed since the apparent ter- 
mination of menstrual life, but since laboratory experiments and clinical 
trials have conclusively shown that the active principle employed is inef- 
fective m the ovariectomized organism, the symptom complex of the so- 
called menopause is therefore appaiently the result of deficient activity of 
both glands This is further borne out by the fact that post-menopausal 
patients when treated with A P L do not respond with menstruation, as do 
cases in mid-life with a corresponding peiiod of amenorrhea Moreover, 
the disturbance disappears even in certain cases with similar symptoms re- 
sulting from irradiation These observations suggest that active graafian 
follicles and corpora lutea are not essential for the entire endocrine function 
of the ovary 

Possibly the most striking application of A P L has been m the treat- 
ment of excessive uterine hemorrhage A preliminary report on the effect 
of such treatment was presented by us before the British Medical Associa- 
tion, August 1930 A classification of the various types of this disorder 
has been already offered (Campbell, 1931) , here again, as in the classifica- 
tion of secondary amenorrhea, the type encountered influences the outlook 
for therapy 
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Table I 


Varieties of Abnormal Uterine Hemorrhage 



Length of Cycle 

Amplitude of Flow 

Duration of Flow 

A 

Normal 

Excessive 

Normal 

B 

Normal 

Excessive 

Prolonged 

C 

Normal 

Excessive 

Normal, superimposed on 
constant bleeding back- 
ground 

D 

Short (19-24) 

Normal or excessive 

Normal or prolonged 

E 

Short (14 days) 

Normal 

Irregular 

F 

G 

Ac>chc intermittent 
bleeding 

Continuous excessive 
hemorrhages 

Irregular 

Irregular 


The last group (G) may be further subdivided into four categories, 
according to the mode of development of the continued bleeding which may 
arise 

(а) By confluence of regular cycles of varying length of interval, with un- 

duly prolonged duration of the flow 

(б) By confluence of irregular periods of metrostaxis 

(c) Spontaneously, either after a normal menstrual cycle or more com- 

monly after a period of amenorrhea 

(d) As an outcome of puberty 

The first five types (A-E) are grouped as menorrhagia, and distin- 
guished from metrorrhagia, in which all sign of regular cycles has been lost, 
the hemorrhage is irregularly intermittent (type F) or continuous (type G) 
The metrorrhagia cases are further subdivided according to the history of 
the onset of the condition, especially, the cases in which metrorrhagia has 
arisen at puberty and continued steadily thereafter form a distinct subgroup 
Too much stress cannot be laid on the need for careful exploration of the 
cavity of the uterus m all cases, m order to determine the character of the 
surface of the wall, as well as to obtain samples of endometrium for his- 
tological, study There is no cancer age 

It is considered that the primary defect lies m pituitary function and that 
the more or less typical picture in the ovary is a reflection of this altered 
function The researches of Schroeder and of Shaw have associated metror- 
rhagia with the presence of an ovary containing no active corpora lutea but 
marked by large cystic follicles, a histological picture suggesting an excess 
of estrm formation over the formation of the luteal hormone or hormones 
This idea finds confirmation m certain experimental studies of the effects 
of estrin administration It would therefore seem that the aim of therap} 
should be either to supply luteal hormones or to cause the ovary to form 
them, the latter being at present the more feasible procedure But whereas 
most of those workers who have striven to do this have used extracts which 
produce a pathological degree of luteimzation m experimental animals, and 
which apparently — to judge by the case histories reported — have a similar 
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action in the tieated patients, the object of A P L treatment is to restore to 
the ovary a properly balanced stiucture and function That this is not a 
vain hope is indicated firstly by the results of animal experiments, which 
show that, while A P L stimulates the ovary, it does not produce excessive 
luteinization save m enormous doses, far m excess of those which can be 
employed clinically Secondly, and more important, it should be noted that 
in the majority of the successful cases of whatever type, the end result is the 
reestablishment of cycles normal in length and in duration an J .amplitude 
of flow Only in the subgroup of metrorrhagias arising from iib e A- w r has 
a tendency for lapses of up to four menstrual cycles (possibly ar^.^s f to 
excessive luteinization) made its appearance On the other hand Jm, nses 
may thus be presenting transient irregular menstrual cycles not infrecpbntly 
observed in adolescence A P L has been used m a large number of c ses 
of all types referred to earlier in the text, the response has been particularly 
gratifying 

While the true nature of endometriosis is not understood, there is reason 
to believe that deranged endocrine function permits the uterine mucosa to 
grow in a foreign locality One patient with vaginal endometrial trans- 
plants was treated with A P L The “ rests ” disappeared within six weeks 
While such a result might have been fortuitous, it is considered worthy of 
reporting 

In nearly all of the cases in which success has been only partial or in 
which complete failure has been recorded, a more thorough examination has 
revealed the presence of some complicating factor obviously inaccessible to 
therapy of this type, such as the presence of an intra-uterine or adnexal 
lesion Furthermore, it is essential that the ovaries contain potential fol- 
licles in order to correct so-called idiopathic uterine bleeding It is therefore 
fitting to conclude with a repetition of the caution expressed at the beginning 
of this paper, that the first step in the introduction of endocrine treatment 
in any type of menstrual disorder is an accurate diagnosis, and the exclusion 
of cases in which structural abnormalities, neoplastic development or in- 
fective processes present an obstacle which no endocrine therapy can, or 
should be expected to overcome 


The extracts used in these studies were prepared in the Bio-Chenncal Laboratory of 
McGill University by Prof J B Collip The method of preparation and physiological 
properties of these hormones have been published previously 

I wish to thank the staffs of the Royal Victoria Hospital and the Montreal General 
Hospital for their kind cooperation 
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THE EFFECT OF VITAMINS AND THE INORGANIC 
ELEMENTS ON GROWTH AND RESISTANCE 
TO DISEASE IN CHILDREN 1 

By Alan Brown, MD, FRCP(C), and Frederick F 
Tisdall, M D , F R C P (C), Toronto, Canada 

During recent years more and more attention is being devoted by the 
medical profession to the role of nunei als and vitamins in human nutrition 
In the present paper we wish to direct your attention to some of the work 
being done in this field at the Hospital foi Sick Children, Toronto This 
work has been undertaken not with the object of discovering methods for 
the cure of various disease conditions, but m an attempt to determine the 
value and importance of these dietaiy factors for normal development and 
resistance against disease 

There are at least 10 inorganic elements which are absolutely essential for 
life, viz , sodium, potassium, calcium, magnesium, phosphorus, chlorine, 
sulfur, iodine, iron and copper From the standpoint of the practising phy- 
sician, we are fortunate in having to watch the supply of only three of these 
elements, because any reasonable diet will furnish the other seven elements in 
adequate amounts The supply of the three elements, calcium, iron and 
iodine, however, should not be left to chance 

Although calcium is the fourth most widely distributed element in the 
earth’s crust, its occurrence in foods is quite limited Our two chief sources 
of calcium are milk and leafy vegetables From the standpoint of the child’s 
diet, it may be stated that it is absolutely impossible to furnish an adequate 
amount of calcium unless liberal amounts of milk are included in the diet 
This can be readily demonstrated by the following A diet comparable to 
that found m many uninformed families composed of rolled oats, bread and 
butter for breakfast, beef, potatoes, carrots, cabbage and rice for dinner, 
potatoes, bread and butter and honey or jam for supper, with four ounces of 
fluid milk to go on the rolled oats and rice, supplies only 0 3 gram of cal- 
cium Yet the average ten year old child requires approximately one gram 
of calcium each day (Rose) The additional 0 7 gram of calcium required 
can be furnished by one pint of milk, or a total nnlk intake of 24 ounces per 
day If all the milk is omitted the amount of calcium furnished by the re- 
maining portion of the diet is reduced to the absurdly low figure of 0 17 
gram It is thus evident that we depend largely on milk to supply the large 
calcium needs of the growing child 

Iron is another mineral element that is not so widely distributed m food 
that its supply can be left to chance (Sherman) This is particularly true m 

* Presented in part before the British Medical Association, London, England, July 1932 
Kead at the Montreal Meeting of the American College of Physicians, February 6, 1933 
r rom the Department of Paediatrics, University of Toronto, and the Hospital for Sick 
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the case of the small infant, whose diet consists largely of milk and cereal, 
both of which foods are deficient m iron Egg yolk, liver, spinach and other 
green vegetables are our 1 ichest sources of iron in foods 

Fiom a senes of expenments on rats we have found that with a lack of 
inorganic iron the rate of gain was reduced 33 per cent over a period of 1 1 
weeks The type of iron administered and also the presence of copper are 
essential m the diet, as proof of which a recent experiment was done in which 
a child with nutritional anemia was placed on a diet containing approximately 
1 264 mg of iron daily The hemoglobin was 5 5 grams per 100 c c of 
blood Copper sulfate was given for a period of three weeks in daily doses 
of 2 mg No change was noted m the hemoglobin For the next two 
weeks organic iron was added in the form of hemoglobin crystals, so that 
the child was receiving the equivalent of 12 grains of iron daily Again the 
hemoglobin level remained the same The organic iron was replaced by in- 
organic iron in the form of ferrous chloride m a dose of 33 mg daily 
The copper sulfate and the diet lemained unchanged In three weeks the 
hemoglobin had increased 2 4 grams per 100 c c of blood, and in another 
thiee weeks had reached the level of 1 1 grams of hemoglobin per 100 c c of 
blood, making a total increase of 5 5 grams of hemoglobin in six weeks 
This demonstrates m the human what has been previously proved experi- 
mentally in the rat, namely, that copper, or copper and organic iron, are not 
efficient in hemoglobin regeneration 

With us, in the center of the North American continent, the iodine con- 
tent of the water and the food is extremely low We depend largely on 
iodized salt to furnish this element 

A lack of vitamin A in the diet results in a keratimzation of the epi- 
thelial cells Our chief supply of vitamin A is butter fat, egg yolk, carrots, 
spinach and cod-liver oil 

A lack of vitamin B x results in peripheral neuritis or beri-beri, while a 
lack of vitamin B 2 results in pellagra, and possibly certain skin diseases 
Vitamins Bi and B 2 are found largely in yeast, wheat germ, milk, liver, egg 
yolk, spinach and other leafy vegetables Vitamin C, the anti-scorbutic 
vitamin, is found in oranges, lemons, tomatoes, cabbage and other fruits and 
vegetables It is readily destroyed by heat in the presence of oxygen 

Vitamin D, the anti-rachitic vitamin, is not found m ordinary foods, 
with the exception of small amounts in egg yolk and summer milk Fish 
oil, such as cod-liver oil, is our most concentrated natural source In recent 
years vitamin D has been produced by the irradiation of ergosterol 

Vitamin E, the reproductive vitamin, is found in wheat germ, lettuce and 
other leafy foods 

In addition to the well recognized deficiency diseases produced by a lack 
of v itamins and minerals, we have studied the importance of these food ele- 
ments to giowth and resistance to infection Each one of these vitamins 
and minerals is essential for life, so it is only reasonable to expect that if any 
one of them is omitted from the diet, the individual will eventually lose 
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weight and die In animal experiments this has been found to be the case 
In our rats fed a noimal diet the average gain m weight over a penod of six 
weeks was 100 grams When calcium was 1 educed from the optimal figure 
of 0 612 per cent to 0 260 per cent, the average gam over the same period 
was 80 grams In regard to phosphorus, we found that if this element was 
i educed from the optimal level of 0 450 per cent to 0 240 per cent, the ani- 
mals, instead of making the normal gam of 100 grams in six weeks, gained 
only 66 grams With a lack of iron, the late of gam was reduced 33 per 
cent over a period of 1 1 weeks 

Some of the vitamins have been spoken of as the giowth promoting 
vitamins, but a survey of figure 1 shows that a reduction of any one of the 
vitamins (with the exception of E) results in loss of weight 
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Fig 1 The effect of a lack of any one of the vitamins on growth 

The influence of vitamin A in maintaining a normal condition of the 
epithelial cells of the respiratory tract and normal resistance against infec- 
tion is so well recognized that this vitamin is frequently called the anti-infec- 
tive vitamin By a method devised in our laboratories by Dr Elizabeth 
Chant Robertson, the effect of a lack of the vitamin B complex and of vita- 
min D has been stuc 1 to procedure consisted of feeding the rat the 
desired deficient diet for a j9,rnod of two to four weeks, and then giving bv 
mouth a measuied amount of an organism pathogenic foi the rat, known as 
Salmonella muriotiti ? The animals were then watched for a period of four 



ErrccT or vitamins on growth in children 


345 


Table I 

The Effect of the Vitamin B Complex on Resistance to Infection 


V ltamm B Deficient Diet with 

Vitamin B Deficient Diet 6% Dried Brewers' Yeast Added 

Percentage Percentage 


Total Number 

Number of 

ot 

Total Number 

Number of 

of 

of Rats 

Survivors 

Survivors 

of Rats 

Survivors 

Survivors 

73 

12 

16% 

68 

47 

69% 


weeks, and the number of survivors noted Blood cultures were made from 
the heart blood of all animals shortly after death, and the very occasional 
animal which did not show a positive culture was discarded as having died 
from some other cause The results given m tables 1 and 2 show that a lack 
of the vitamin B complex and of vitamin D lowers the resistance of rats to 
infection 


Table II 

The Effect of Vitamin D on Resistance to Infection 



Rachitogemc Diet 


Rachitogemc Diet with 

Addition of Vitamin D 

Total Number Number of 
of Rats Survivors 

Percentage 

of 

Survivors 

Percentage 

Total Number Number of of 

of Rats Survivors Survivors 

375 

106 

28% 

364 201 55% 


It has thus been shown that rachitic rats died in decidedly larger num- 
bers after an oral infection with rat typhoid than similar controls fed vita- 
min D m addition to the rachitogemc diet The following experiments were 
planned to test w'hether rachitic rats were also more susceptible to respiratory 
infections As before, litters weie divided, and half were put on a diet 
which caused rickets, and the other half were given the same diet with vita- 
min D (as 12 Y 2 per cent dried, vitamin D containing, bread) in addition 
After 19 days on the diet the rats were all infected by six nasal instillations 
at daily intervals of a very heavy suspension of a pasteurella bacillus Simi- 
lar organisms cause pneumonia in rabbits, etc Between the last two instilla- 
tions a small amount of a dilute solution of brilliant green was dropped m 
the nose, as Bull had found that this increased the incidence of pneumonia 
All of the rats showed some nasal discharge after this treatment, but in 
the rachitic animals the discharge w'as more profuse and of longer duration 
Three-quarters of the raclutic animals declined m weight after the infection, 
w'hereas all of the controls except one gained well Seventy per cent of the 
rachitic rats died and showed evidences of pneumonia, and none of the con- 
trols with vitamin D died All of the deaths^mportawithin six weeks after 
the animals were placed on the diet The nK__i:.ig organism was recovered 
from some of the dead animals, and from a microscopic examination of the 
pneumonic areas it appears that this organism causes a characteristic patho- 
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logical picture The failuic to lecover the oiganism from all the dead ani- 
mals was probably due to faulty technic which has now been improved 
The experiment is being lepeated at present and the lesults to date arc 
confiimatory 

The effect of the substitution of 17 per cent casein (the main protein in 
milk) for 17 per cent wheat gluten (a good cereal protein) on resistance to 
infection was tested The diet was rickets-producing, and the calcium and 
phosphorus ratio was kept constant The rats which received the casein con- 
taining diet grew on the average considerably better (40 per cent) than those 
fed the diet containing wheat gluten Moreover, when their resistance to an 
oral infection with rat typhoid was compared after four weeks on the diets, 
there was a striking difference in favor of the casein, as in most of the ex- 
periments rats fed the wheat gluten died One would be tempted to say that 
the greatly increased resistance of the casein fed rats was out of all propor- 
tion to the moderate increase in weight which the casein produced Bio- 
chemists have convincingly shown that milk proteins greatly enhance the 
food value of cereals, and this work suggests that they also increase resist- 
ance to infection 

The effect of an iron deficiency in lowei ing resistance against infection 
in humans has been strikingly demonstrated by Dr Helen Maclcay 

Dental Caries 

During the past 20 years numerous surveys have indicated that approxi- 
mately 95 per cent of children suffer from this disease At the present 
time there is probably no other disease to which the human body is subject 
that is so wide-spread or so fraught with potential danger to the health of 
the individual 

There is, of course, a marked diversity of opinion as to what is the cause 
of experimental caries, as a lack of various vitamins, an excess of vitamin 
D, a deficient supply of the minerals, calcium and phosphorus, and the con- 
sistency of the food have all been considered etiological factors in the de- 
velopment of this disease 

In 1927 Drs Gordon and Mary Agnew of West China Union Univer- 
sity m Chengtu, Szechwan, China, attempted the experimental production of 
caries in rats by feeding a diet low in vitamin D After also making several 
thousand observations on the hill tribesmen of Eastern Tibet and the vil- 
lagers of West China, they joined us in the Department of Paediatrics, Uni- 
versity of Toronto, in 1930 in a rather extensive program In approaching 
the problem of producing dental caries in animals by nutritional means, it 
was felt advisable to make as few variations in the diet as possible It has 
been previously pointed out that there are at least 37 different elements 
necessary for normal nutrition While a lack of any of these substances 
will interfere with the health of the animal as a whole, the close relationship 
between certain of these elements and definite pathological conditions is well 
recognized For instance, the relation of iodine to the production of goiter, 
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of vitamin C to scurvy, of vitamin D to rickets, and iron and copper to 
anemia It is not unreasonable, therefore, to consider that a limited number 
of these elements may be intimately connected with the normal nutrition of 
the tooth, and conversely that a lack of these elements may result in the 
development of certain disease conditions, including caries 

From the results of these many hundreds of gross and microscopical 
examinations of the rats’ teeth, it was found that if vitamin D be present in 
the proper amount, but phosphorus be slightly deficient, the vitamin will 
prevent decay If the phosphorus be very low, vitamin D may delay but 
cannot prevent the carious process Sugar, so long blamed for caries, has 
been proved harmless in the rat, to which diets have been given containing 
as high as 62 per cent carbohydrate but including also adequate minerals and 
vitamins The danger of excessive sweets in the diet, as far as dental decay 
is concerned, seems to be m the tendency for sweets to dull the appetite for 
the phosphorus containing foods, such as egg yolk, milk, meats, leafy vege- 
tables and grains 

It is realized fully that the value of this work lies in its application to 
man Accordingly, a total of approximately 350 children on diets contain- 
ing varying amounts of calcium, phosphorus and vitamin D, have been 
obseived during the past year in four institutions, with the aid of a group 
of dentists of Toronto A most meticulous dental examination was carried 
out at the beginning of the investigation and will be repeated at its conclu- 
sion During the period of the investigation the children have been divided 
into three groups as follows (or) the control group, in which no change has 
been made in the diet, (&) a group who have been given additional vitamin 
D, and (c) a group who have been given both additional vitamin D and 
phosphorus An interim examination has recently been made of the chil- 
dren in groups (a) and ( b ) To insure an unbiased interpretation of re- 

sults, operators in examining the children were unaware of the groups into 
which the children were classified until all the records were completed This 
examination showed in those children who had been given additional vitamin 
D a definite trend toward a lessened incidence of caries as compared to those v 
who had eaten only the usual normal diet Moreover, the children with 
added vitamin D showed that previously existing cavities had been largely 
arrested In certain of these arrested cases a definite hardening of the 
cavity walls was apparent The general tone of the gingivae and of the 
mucous membranes of the mouth of these children showed a definite im- 
provement when compared with the gingivae and mucous membranes of 
those children who had not been given the additional supply of vitamin D 

From the observations on rats it may be concluded that for the first time 
true dental caries, indistinguishable from the human, has been produced 
experimentally, and that it may either be cured or prevented by adequate 
amounts of both vitamin D and phosphorus m the diet 

As already mentioned, vitamin D is not present m perceptible amounts 
in ordinary table foods, with the exception of small and variable amounts 
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in egg yolk and summci nnllc Our tests show that eggs piocured in the 
open market in Toionto in the month of March contained as little as two 
Steenbock vitamin D units per egg yolk (One dram of standaid cod-hvei 
oil contains 46 Steenbock vitamin D units ) As physicians, we all know 
that we see extremely severe rickets in the winter months m infants receiv- 
ing as much as one quait of milk per day This makes it plainly evident 
that the human race does not depend on ordinary foods for its souice of 
vitamin D As shown in recent years, we depend on the ultra-violet rays of 
sunshine and skyshme to produce this vitamin m our bodies 

We have studied the variations in the anti-rachitic value of sunshine in 
Toronto over a period of some years, and found that the anti-rachitic 
potency of summer sunshine was approximately eight times as great as 
winter sunshine The chief deciding factor m this change in potency is the 
altitude of the sun above the horizon It was found that when the sun was 
below 35° it produced only a slight effect as compared to the effect produced 
when above 35° In Toronto, even m the middle of the day, the sun is al- 
ways below 35° for four months of the year, in the latitude of London this 
occurs for five months of the year, and in the latitude of Glasgow for six 
months of the year This means that m Great Britain for five to six months 
of the year the sun has only a slight anti-iachitic effect 

This, combined with modern methods of living indoors, and the smoke 
pall over the large cities, makes it plainly evident that unless some special 
means are taken, the average individual will not receive an amount of vita- 
min D commensurate with optimal health 

The use of cod-liver oil and other vitamin D products obtained through 
the drug stores, has increased greatly in recent years, with a resultant im- 
provement m the health of the rising generation We have been accus- 
tomed, possibly, to think only of the anti-rachitic effect of vitamin D, the 
recent work of May Mellanby in Great Britain and McCollum in the United 
States has shown conclusively the value of vitamin D in the prevention of 
dental caries It is inconceivable that a vitamin so essential for life in the 
early years should not be essential throughout childhood and adult life, 
although in a decreasing amount 

Taking all these facts into consideration, we felt that if an additional 
supply of vitamin D could be made available to the public which would be 
obtained by them at no additional cost, and by no effort on their part, we 
would be doing something well worth while Accordingly, we incorporated 
vitamin D, in the form of irradiated ergosterol dissolved in corn oil, in the 
shortening used in making bread, so that each 24 ounce loaf contained the 
vitamin D equivalent of 3 drams of cod-hver oil This bread is now being 
produced in some 15 cities in Canada and some 68 cities in the United 
States (Figures 2 and 3 ) 

It has been stated that cereal grains furnish from 30 to 60 per cent of 
the calories of the average diet Most cereal products as used today are 
highly refined and contain only a small amount of minerals, and are almost 



FrFECT OF VITAMINS ON GROWTH IN CHILDREN 


349 



Fig 2 Roentgenogram of leg of rat fed on Steenbock’s rickets-producing diet, con- 
taining 20 per cent of ordinarj white bread Blood phosphorus 2 0 mg per 100 c c , percent- 
age of ash in bones 30 1 

Fig 3 Roentgenogram of leg of rat fed on Steenbock's rickets-producing diet, con- 
taming 20 per cent vitamin D bread Blood phosphorus 4 6 mg per 100 c c , percentage of 
ash in bones 49 5 

devoid of vitamins This, combined with the rather extensive use of refined 
sugars, which are quite devoid of both minerals and vitamins, makes it 
evident that a very severe strain is placed on the remaining portion of the 
diet to furnish an adequate supply of both vitamins and minerals In view 
of these facts, we felt that if an infant cereal, or breakfast cereal, could be 
devised which, in addition to supplying calories, would furnish minerals and 
vitamins in appreciable amounts, it should prove to be a -valuable addition m 
the average dietary' However, on account of the general preference for 
refined and finely milled cereals, it was felt that m order to be generally used, 
the cereal should resemble these widely used products in taste, appearance, 
non-laxative effect and keeping qualities Accordingly, a cereal has been 
devised that fulfills these requirements, and has the following composition 
wheat meal (farina), 53% oat meal, 18%, corn meal, 10%, wheat germ, 
15% , bone meal, 2%, dried brewers’ yeast, 1%, alfalfa, 1% The wheat 
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germ is used on account of its high protein, mineral and vitamin conten 
It contains a moderate amount of vitamin A and is exceptionally uch i 
vitamins B t and B 2 , and is the most concentiated known source of vitami 
E Dried brewers’ yeast supplies vitamins B t and B 2 , in addition to th 
amount already furnished by the wheat germ Alfalfa is added on accour 
of its high vitamin A and mineral content We have found that one pe 
cent of machine dried alfalfa furnished sufficient vitamin A for the cure o 
xerophthalmia m rats The iron content of alfalfa is more than 130 mf 
per hundred giams, which is 10 times the amount found in egg yolk, on 
of our most concentrated souices of iron in commonly used foods Th 
bone meal, which is an odorless, tasteless, white powder, is used on accour 
of its high calcium and iron content This cereal mixture has been use 
exclusively for the past two years in the Hospital for Sick Children, Torontc 
and is also extensively used tluoughout the United States and Canada I 
the infant wards, from the standpoint of a laxative, no difference was note 
from the results obtained with the refined and finely milled cereals oidmaril 
used The palatability of the product was evidenced by its being eaten wit 
the same avidity as the ordinary cereal, not only by the infants, but also b 
the older children 

A study was made of the rate of growth of children fed daily two ounce; 
by dry weight, of this cereal mixture m place of ordinary cereals Some 2 
children in all were taken and divided into two groups, one group fed th 
ordinary cereals in a well-balanced diet, and the other group fed the specie 
cereal mixture in the same well-balanced diet The children were kept unde 
identical conditions and weighed at weekly intervals over a period of ll 
weeks At the end of 10 weeks the groups were changed, and the ones oi 
ordinary cereals now received the special cereal mixture and the ones on th 
special cereal mixture received ordinary cereals Their weights were ob 
served over an additional ten-week period The results obtained are showi 
graphically m figure 4 It is to be noted that on the special cereal nuxtur 
the children gained four to five times their expected rate, in contrast wit! 
the average rate of gam obtained while on ordinary cereals 

We believe that more care should be given to insure an adequate suppl; 
of both minerals and vitamins in the diet The importance of these foo< 
essentials in the maintenance of normal growth and resistance against in 
fection is not as widely recognized as it should be We, unfortunately, d< 
not know the exact requirements of these food essentials We also do no 
know the exact amounts furnished by many foods We do know, however 
that, due to the ease with which we can obtain purified carbohydrates, we ar< 
apt to suffer from insufficient amounts of minerals and vitamins, and, n 
occasional cases, of proteins Nevertheless, we can go a long way toward: 
overcoming the deficiencies so frequently encountered m the average die 
if we build up our meals around five essential articles of food, namely, milk 
to supply calcium and protein, meat, to supply protein, eggs, to suppl] 
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protein, vitamins and iron, and vegetables and fruit, to supply minerals and 
vitamins The remaining calories required can be furnished readily by the 
lefined ceieal and sugar products 



Fig 4 Comparison of the increase in weight of children fed the special cereal and ordinary 

cereals 

After many years of practical experience, we are prepared to say that a 
more wide-spread observance of these few simple fundamental principles 
will go a long way towards improving the health of the community, and will 
materially assist us in reaching that goal which is the key-note of preventive 
medicine, namely, optimal health 
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FURTHER OBSERVATIONS ON THE TREATMENT OF 
PERNICIOUS ANEMIA WITH PARENTERAL 
HORSE LIVER EXTRACT* 

INCLUDING ONE CASE OF PERNICIOUS ANEMIA FOLLOWING 

GASTRECTOMY 

By Oscar Richter, M D , Arthur E Meyer, Ph D , and 
Andrew C Ivy, M D , Ph D , F A C P , 

Chicago , Illinois 

Recently we 1 have reported that excellent remissions can be obtained in 
pernicious anemia patients with low blood counts from the subcutaneous or 
intravenous injections of a potent, highly purified horse liver extract This 
communication entails a report of our observations on the further use of this 
injectable liver extract in 46 patients with pernicious anemia, covering a 
period of one year, during which time several thousand injections were given 
without local or systemic reaction Although the oral administration of 
whole liver, liver extracts, and stomach substance are of unquestionable value 
in the treatment and maintenance of patients with pernicious anemia, the 
use of a potent injectable liver material m certain conditions is of decided 
advantage, and in many instances, a life-saving measure 

Cohn, Minot, and their associates, 2 as early as 1929, prepared a fraction 
from liver sufficiently pure to inject intravenously, which on administration 
produced maximal reticulocyte responses and a prompt increase in red blood 
cells However, the large amount of material necessary to obtain this potent 
injectable liver fraction made it impractical from an economic standpoint for 
universal clinical use Gansslen, 3 m 1930, was able to obtain good responses 
in the treatment of pernicious anemia patients from the daily intramuscular 
injection of an extract from five grams of liver Castle and Taylor 4 re- 
ported maximal reticulocyte responses in two patients with pernicious anemia 
from a single intravenous injection of an extract prepared from 100 grams 
of liver The unpleasant systemic reaction which occasionally followed the 
injection of this material, and the precautions necessary for its administra- 
tion made it impractical and hazardous for general routine use Later they 5 
described a method of preparing an extract of liver suitable for intramuscular 
injection, and reported on three cases, showing a maximal reticulocyte re- 
sponse between the fifth and seventh days from the daily intramuscular in- 
lection of the extract derived from 10 grams of liver Favorable responses 
in the use of various parenteral liver extracts have been reported by Au- 
bertin, 8 Achard, 7 van Leeuwen, 8 Selander, 8 Harrington, 10 and others 
Murphy 11 reported a series of 30 patients with pernicious anemia respond- 
* Received for publication November 11, 1932 

This work was made possible by a grant from the Chappel Foundation for Organo- 
therapeutic Research and was done at Northwestern University and Cook County Hospital 
Technician, Miss Helen Legere 
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mg favoiably to parenteral cattle liver exti act The material used in the 
majority of the cases was of a high concentration, so that 5 cubic centi- 
meters contained the active pi mciple derived from 100 grams of liver Al- 
though the use of such a high concentration undoubtedly alleviates the ne- 
cessity of frequent or daily injections, they were frequently followed by a 
great deal of local discomfort and occasionally systemic reaction, character- 
ized by anorexia, faintness, palpitation, and fever Stiauss and Castle 12 m 
their latest report obtained favorable results in a large series of patients from 
the use of the pai enteral liver extract which they previously described 5 (2 
cubic centimeters prepaied from 10 grams of liver) In addition, they de- 
termined, from the treatment of 27 patients with vaiymg single doses of 
parenteral cattle liver extract, that the amount necessary to produce a maxi- 
mal reticulocyte response varies from the extract denved fiom 20 grams of 
liver to the amount derived fiom 100 grams 

Preparation of the Parenteral Equine Liver Extracts Used 

The method of preparation which we previously described 1 was essen- 
tially similai to that of Stiauss, Taylor, and Castle 5 Absolute alcohol was 
added to the 70 per cent alcohol-soluble oral equine liver extract of known 
potency 13 The lesultant precipitate was dissolved in a convenient amount 
of water buffered with a phosphate mixture to make the solution isotonic 
and to adjust the pH of the finished product to 7 2 The solution was then 
filtered and 0 4 per cent tricresol was added as a pi eservative, and then 
standaidized so that 1 cubic centimeter was equivalent to 10 grams of whole 
liver Less than 400 milligrams of solid lesidue were present in the inject- 
able extract prepared from 100 grams of liver 

We see no reason to believe that liver extracts made by different methods 
from equal amounts of liver will be equally potent The present usage 
which seems to indicate the potency of a given prepaiation by a statement 
of the amount of liver used in its manufacture is misleading as pointed out 
previously by Meyer 13 

Method of Administration or Equine Liver Extract and 
Summary of Patients Treated 

This report was made possible through the courtesy and cooperation of 
the medical staff of the Cook County Hospital who turned over to us pa- 
tients with pernicious anemia Each patient under observation received a 
careful clinical, laboratory, and roentgenological examination All patients, 
with the exception of two, presented the classical picture of pernicious 
anemia with achlorhydria Free acid was found m the repeated gastric 
analysis of the two patients, although the clinical and hematological findings 
were typical of pernicious anemia 

The majority of patients treated remained institutionalized until the 
hemoglobin and the red blood cell count became normal Complete blood 
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and reticulocyte determinations were made at five day intervals after the 
institution of maintenance treatment Reticulocytes were counted daily 
during the period of expected response Of the 46 patients receiving the in- 
jectable equine liver extract, 27 entered the hospital during a blood relapse, 
so that in the majority of patients a definite reticulocyte response could be 
determined Twelve patients with comparatively normal hemoglobin and 
red blood cell counts, who had been previously tieated with whole liver or 
oral liver extract, were referred to the clinic for maintenance treatment 
Two patients with blood relapses were treated with an injectable equine liver 
extract prepared four months prior to its use This was done to determine 
any variation in potency that might occur after aging 

Treatment with Intravenous Injections 

Complete blood remissions were induced in three patients with pernicious 
anemia by the intravenous administration of the equine liver extract (table 1, 
cases 3, 6, and 11) From 2 to 4 cubic centimeters ( 1 cubic centimeter pre- 



pared from 10 grams of liver) of the material were injected at from one to 
three day intervals Following the rapid injection of liver extract in the 
low-count patient, case 3, with an initial hemoglobin of 24 per cent and a 
red blood cell count of 840,000, a mild systemic reaction was occasionally 
noted This consisted of an immediate drop in blood pressure, accompanied 
by a rapid, weak pulse, and dyspnea, and later followed by a generalized feel- 
ing of warmth This systemic reaction was usually absent when the liver 
extract was injected slowly, l e , less than 1 cubic centimeter per minute No 
serious reactions were observed from a total of 60 intravenous injections 
One of the three patients, previously resistant to treatment with large 
amounts of oral liver extract and whole liver (table 1, case 6), made a com- 
plete hematological remission in 57 days on intravenous injections of equine 
liver extract 
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Case Report 

A markedly anemic-appearing white woman entered the hospital on June 14, 
1929, in a semi-stuporous condition The blood examination on entrance revealed a 
hemoglobin of 50 per cent and a red blood cell count of 1,100,000 and the character- 
istic blood findings of pernicious anemia A complete remission was induced by the 
liver diet, and the patient was sent home on July 18, 1929, with a normal hemoglobin 
and red blood cell count Two years later, June 10, 1931, she reentered the hospital 
complaining of nausea, vomiting, weakness, and numbness and tingling of the hands 
and feet The patient stated that after leaving the hospital, she followed the liver 
diet haphazardly up to eight weeks before, when she developed an upper respiratory 
infection manifested by fever, chills, chest pains, cough, and expectoration, which 
was followed by the symptoms for which she reentered the hospital The blood 
examination now revealed a hemoglobin of 73 per cent and a red blood cell count of 
3,200,000 She was started on a standard accepted cattle liver extract, receiving the 
amount equivalent to 720 grams of whole liver Although her symptoms subsided, 
she made comparatively little hematological progress while on treatment for 26 days, 
and was discharged on July 7th with a hemoglobin of 78 per cent and a red blood cell 
count of 3,360,000 Three months later, November 4, 1931, the patient reentered the 
hospital for the third time, with a complete blood relapse The hemoglobin was 29 
per cent and the red blood cell count 890,000 Three and one-half cubic centimeters 
of equine liver extract were injected intravenously at from one to three day intervals 
for a total of 23 injections A complete hematological remission was produced in 
57 days, the patient leaving the hospital on December 12, 1931, with a hemoglobin 
of 81 per cent and a red blood cell count of 4,140,000 

Treatment with Subcutaneous Injections of Horse Liver Extract 

Equally as good responses were obtained from subcutaneous injections 
of this liver extract as when it was injected intravenously The ease of ad- 
ministration and its harmless and bland nature when injected subcutaneously 
were decided advantages, making it ideal for routine therapy About 3000 
injections of equine liver extract have been given subcutaneously, and in no 
instance did a systemic reaction occur No apparent local reaction was noted 
in the majority of patients Occasionally a local erythema and a feeling of 
warmth followed the injection, and in the exceptional patient some local pam 
persisted for several houis Because of these negligible reactions, patients 
on maintenance doses continued their treatment by self-medication, return- 
ing to the clinic at from two to six week intervals for a hematological 
check-up 

Twenty-fom patients with relapses were treated with daily injections of 
subcutaneous liver extract The average dose used was 2 5 cubic centi- 
meters, containing the active principle of 25 grams of horse liver Patients 
entering the hospital in a semi-comatose or moribund condition received two 
or three injections (50 to 75 grams) daily until evidence of a reticulocyte 
response was obtained, and then once daily until the hemoglobin and red 
blood cell counts became normal These results are tabulated in table 1 
The maximal reticulocyte response was obtained between the fifth and 
seventh days and varied m this series of cases from 16 8 per cent to 47 2 per 
cent The a\erage of the entire group was 27 6 per cent, omitting the pa- 
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tients who received previous therapy, which had absorbed the maximal re- 
ticulocyte peak With the occurrence of a remission the usual signs of 
clinical improvement were noted This was evidenced by the subsidence of 
gastrointestinal symptoms, followed by an increase in appetite, strength, and 
weight, and a gradual recovery of the patients’ general condition to a state 
of normality 


Table II 

Differential Findings from Blood of Pernicious Anemia Patients in Chart I before and after 

Treatment \\ ith Equine Liver Extract 
(Case numbers correspond to case numbers in Table I) 


Case 

Ex 

** 

1 

Arneth Index* 

(% m 100 cells 
counted) 

2 3 4 5 

6 

Total 

No 

of 

Lobes 

Differential Count 
(% in 100 cells 
counted) 

N E B L M 

(NRC) 

1 

B 

0 

4 

33 

49 

13 

1 

374 

47 

0 

0 

51 

2 



A 

2 

4 

36 

42 

13 

3 

369 

42 

4 

0 

47 

7 


2 

B 

0 

1 

20 

Eul 

22 

8 

420 

52 

0 

0 

44 

4 



A 

1 

7 

39 

44 

8 

1 

354 

62 

2 

1 

Ell 

5 


3 

B 

0 

1 

11 

44 

31 

13 

444 

72 

SI 

0 

22 

6 

4 


A 

1 

4 

46 

45 

3 

1 

348 

55 

4 

0 

39 

2 


4 

B 

0 

2 

28 

44 

21 

5 

399 


0 

0 

48 

2 

3 


A 

0 

9 

43 

36 

11 

1 

352 

57 

2 

0 

35 

6 


5 

B 

0 

S 

42 

47 

7 

1 

371 

64 

2 

0 

30 

4 



A 

1 

2 

37 

46 

14 

9IK 



2 

0 

35 

3 


6 

B 

0 

4 

19 

51 

29 

2 

426 

38 

ail 

0 

60 

2 

1 


A 

0 

6 

49 

39 

6 

0 

345 

58 

4 

0 

33 

5 


7 

B 

0 

0 

24 

44 

25 

7 

415 


0 

0 

35 

2 

1 


A 

0 

18 

39 

36 

6 

1 


74 

3 

0 

15 

7 


8 

B 

0 

6 

35 

37 

IS 

4 

379 

53 

4 

0 

KOI 

2 



A 

0 

6 

52 

35 

6 

1 

344 

49 

6 

1 

38 

6 


9 

B 

1 

4 

25 

44 

23 

3 

384 

58 


0 

39 

3 



A 

0 

5 

33 

47 

12 

3 

375 

45 


0 

52 

3 


10 

B 

0 

4 

19 

43 

25 

8 


73 

1 

0 

26 

El 



A 

0 

7 

41 

34 

18 



66 

2 

1 

E9 

l 


11 

B 

0 

4 

52 

32 

12 


352 

41 


0 

56 

3 



A 

0 

7 

53 

35 

4 

1 

336 

52 

4 

0 

mm 

4 


12 

B 

0 

2 

29 

40 


9 

395 


2 

1 

54 

5 

1 


A 

0 

ii 

44 

34 

11 


345 

59 

2 

0 

30 

9 


13 

B 

0 

3 

22 

40 

28 

7 

414 

83 


0 

16 

1 



A 

0 

2 

32 

45 

IS 

3 

388 


3 

0 

11 

6 


14 

B 

0 

2 

31 

44 

IS 

5 

393 

41 

2 

0 

54 

3 



A 

0 

4 

52 

32 

12 

0 


77 


0 

ill 

3 


15 

B 

0 

9 

40 

36 

9 

6 



2 

0 

29 

4 



A 

0 

13 

37 


Eh 


347 

45 

19 

1 


4 


16 

B 

0 

1 

21 


ii 

8 

423 

56 

2 

0 


2 

1 


A 

1 

6 

25 

45 

in 

3 

386 

56 

4 

1 

33 

6 


17 

B 

0 

4 

33 

37 


6 


41 

Cl 

0 

57 

3 

2 


A 

3 

15 

61 

17 

3 

l 

293 

51 

2 

0 

42 

5 


18 

B 

0 

3 

35 

37 

17 

8 

392 


0 

0 

39 

3 



A 

0 

7 

46 

38 

7 

2 




0 

19 

1 


20 

B 

0 

3 

2S 

35 

24 





0 

48 

2 

2 


A 

1 

7 

41 

37 

19 

4 

362 

66 

5 

0 

23 

6 


21 

B 

1 

8 

38 

37 

14 

3 

367 

85 


0 

15 

III 



A 

2 

12 

45 

29 


2 

339 

65 


0 

32 

3 



* Neutrophillic granular cells classified according to number of nuclear lobes The hemo- 
globin and red and white cell determinations are recorded in Table I ** In this column “B” 
denotes before treatment, “A" denotes after treatment with equine li\er extract In the 
Differential Count columns, N denotes Neutrophils, E — Eosinophils, B — Basophils, L — Lym- 
phocytes, M — Monocytes, N R C — Nucleated red cells 
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Differential examination of the white cells prior to treatment of each pa- 
tient showed a marked shift of Arneth’s index to the right The average 
number of nuclear lobes in 100 cells counted from alseries of 20 patients was 
391 5 (Table 2 ) During the period of the maximal reticulocyte re- 
sponse, when evidence of blood regeneration was! most marked, a definite 
tendency for the nuclear index to shift toward normal was noted This 
temporary reaction was due primarily to the immature cells, released from 
the stimulated and hyperactive bone-marrow, occurring at the onset of a re- 
mission Following the end of the reticulocyte response, a gradual shift of 
Arneth’s index to the right was again noted, the average number of nuclear 
lobes in 100 cells counted at the end of treatment being 352 6 This finding 
was persistent in the majority of patients even after a normal hemoglobin 
and red blood cell count was obtained, and, from our experience, indicated 
that only a temporary remission is obtained from liver therapy, and that 
maintenance treatment is necessary to prevent another relapse 

A complete hematological remission was produced in four to eight week 
intervals, the majority of the patients treated showing an average daily gain 
of 1 per cent hemoglobin (Sahli) and 57,914 red blood cells from the aver- 
age daily injection of 2 14 cubic centimeters of equine liver extracts 
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Chart II 
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Reticulocyte Responses to “ Old ” and Specially Treated 
Injectable Equine Liver Extracts * 

In order to determine the potency of the standard equine liver extract 
after aging, two patients with pernicious anemia received daily injections of 
a four-month-old preparation The responses observed in both cases were 
similar to those obtained from the freshly-prepared equine liver extract 
The reticulocyte response of one patient is listed in chart 2 

Studies were also made on the effect of the standard extract, which had 
been treated by various methods in an attempt at further purification Four 
such special preparations were used , the first was filtered through activated 
cocoanut charcoal and sterilized m ampoules at 100° C , the second was 
similarly treated with charcoal and subjected to fractional sterilization at 
70° C , the third was filtered through hardened paper, S & S , and the fourth 
was ultra-filtered through a medium collodium membrane In none of 
these special preparations was there any definite reduction in the percentage 
of solid residue All produced prompt reticulocyte responses when injected 
subcutaneously into patients with pernicious anemia ( Chart 2 ) It is ap- 
parent that aging, treatment with charcoal, sterilization by heat, and ultra- 
filtration through collodium membranes, do not affect the potency of the ac- 
tive anti-permcious principle 

Responses of Seven Cases of Pernicious Anemia, with Unusual 
Complications, to Subcutaneous Injections of Equine 

Liver Extract 

This group included patients with pernicious anemia complicated by other 
diseases, which m several instances were of primary etiological importance 
and perhaps indirectly responsible for the anemia 

Case I 

A white female, 40 years of age, entered the hospital on December 16, 1931 
From the history on record, the patient had previously entered the hospital four and 
one-half years before, during a blood relapse At that time, m addition to the usual 
findings of pernicious anemia, a four plus spinal and blood Wassermann was ob- 
tained The patient was given anti-luetic treatment, plus the liver diet A complete 
remission was obtained, she was discharged from the hospital and advised to con- 
tinue further anti-luetic treatment at a dispensary For several years she conscien- 
tiously followed the anti-anemia diet In addition, she received numerous courses of 
anti-luetic treatment, consisting of neoarsphenamme, bismuth, mercury, and iodides 
The patient stated that for nine months prior to her present hospital entrance she 
had neglected to eat liver After abandoning the liver diet, she began to feel weak 
and tired This was followed by noticeable pallor, and loss of appetite and weight 
The weakness became progressively worse, so that she was finally confined to bed 
On admission to the hospital, the blood examination revealed a hemoglobin of 27 
per cent and a red blood cell count of 7S0,000 Blood Wassermann and Kahn tests 
were negative Treatment was started with daily subcutaneous injections of equine 
liver extract, and a complete remission was again produced m 77 days 

* Since this paper was submitted, batches of equine liver extract, aged one jear, still 
showed evidence of retained potency 
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Case II 

A white male, 59 years of age, entered the hospital on January 4, 1932, com- 
plaining of epigastric distress, frequent attacks of diarrhea, weakness, loss of appetite, 
and numbness and tingling of the hands and feet On entrance, the blood examina- 
tion revealed a hemoglobin of 35 per cent and a red blood cell count of 1,540,000 
Treatment was started with equine oral liver extract, the patient receiving the ex- 
tract equivalent to 720 grams of whole liver daily A good hematological response 
was obtained After the hemoglobin had risen to 65 per cent and the red blood 
cell count to 2,960,000, this treatment was replaced by daily injections of equine liver 
extract Shortly after, while walking about, the patient injured his right knee This 
was followed by swelling, redness, tenderness, and pain Several days later the 
swelling became progressively worse and was associated with severe pain, tenderness, 
and a high temperature, with evidence of fluctuation over the knee joint The knee 
joint was incised, and a large amount of pus w'as evacuated The joint was drained 
for several weeks A complete hematological recovery was obtained m 6S days on 
the combined treatment, and the patient was sent home on March 12, 1932, with a 
normal hemoglobin and red blood cell count 

Case III 

On April 6, 1932, a white male, 53 years of age, entered the hospital, complain- 
ing of weakness, abdominal cramps, diarrhea, and numbness and tingling of the 
hands and feet The blood examination rei ealed a hemoglobin of 40 per cent and a 
red blood cell count of 1,190,000 The history obtained from the patient was that he 
had had frequent attacks of diarrhea for the past 15 years Twelve years before 
he was seized by an attack of nausea, vomiting, and pain m the abdomen, which w'as 
diagnosed as an intestinal obstruction An operation was performed, and on opening 
the abdomen a mass was found m the lleo-cecal region, which was diagnosed as 
tuberculous, and an lleo-colostomy was performed Following the operation, the 
patient made a very slow' recovery, remaining bedridden for three months, and at no 
time since did he regain his normal strength or weight However, in spite of the 
persistent weakness and the continuous diarrhea, he was able to get around fairly 
comfortably for six years He was then again seized with a similar attack of ab- 
dominal pain and fecal vomiting, which necessitated a second operation Although 
he obtained relief from Ins obstructive symptoms, he was practically bedridden for a 
year, and required morphine and opiates for the relief of abdominal distress and 
diarrhea At tins time he w r as also severely anemic, for which he received injections 
of iron Followung tins he was again able to be up and around, but the weakness and 
pallor persisted and became progress^ ely w r orse, so that two years later he was ad- 
mitted to a state institution At that time his hemoglobin was 23 per cent and his red 
blood cell count 1,200,000 A diagnosis of pernicious anemia was made, and he was 
started on whole liver and liver extract by mouth He w as discharged from the hos- 
pital 12 w'eeks later with a hemoglobin of 70 per cent and a red blood cell count of 
3,800,000, having also gained 22 pounds in weight After leaving the hospital he 
felt fairly well, but he w'as unable to continue the liver diet and after six months re- 
entered the hospital with similar complaints He was then transferred to another 
state institution, where he was confined for one and one-half years, during which time 
he definitely unproied and ielt fairly comfortable He was again discharged and 
sent home on September 1, 1931 The patient failed to follow the liver diet at home, 
and had a gradual recurrence of symptoms, which became progressively worse, neces- 
sitating hospitalization He entered our service on April 26, 1932 In addition to 
the characteristic blood findings of pernicious anemia previously described, a gastric 
analysis after an Ewald meal showed a free aciditj of 38° and a total of 58° The 
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blood Wassermann was negative The gastrointestinal roentgen-rays showed no 
organic lesion in the cecum, although a definite fixation, suggestive of adhesions, of 
the cecum and ascending colon was noted The patient received daily injections of 
subcutaneous equine liver extract A reticulocyte response of only 7 4 was obtained 
on the eleventh day However, a comparatively good hematological response later 
followed in spite of the persistent gastrointestinal disturbances, consisting of fre- 
quent attacks of abdominal pain and diarrhea At the end of 73 days of equine liver 
extract therapy, the hemoglobin was 75 per cent and the red blood cell count 3,080,000 

Case IV 

A white female, 68 years of age, entered the hospital on February 24, 1932 
From the history obtained, she had felt fairly well until a year before, when she began 
complaining of pam and numbness and tingling of the hands, and became unable to 
hold or grasp objects with security Shortly afterwards, these symptoms were fol- 
lowed by weakness and dyspnea Several weeks before admission she noticed swell- 
ing of the feet, and a sensation of bloating and epigastric distress On entrance, 
the blood examination revealed a hemoglobin of 34 per cent and a red blood cell count 
of 1,560,000 The systolic blood pressure was 210 millimeters of mercury and the 
diastolic pressure 90 The blood Wassermann was negative The icteric index was 
16 Treatment was started with daily subcutaneous injections of equine liver extract 
A reticulocyte response of 12 2 per cent occurred on the ninth day Although a good 
hematological response was obtained after several weeks of treatment, the patient 
became semi-stuporous, gradually entered into uremic coma, and died 52 days after 
entrance to the hospital, with a hemoglobin of 63 per cent and a red blood cell count 
of 2,070,000 

Case V 

A markedly emaciated male, 63 years of age, entered the hospital in a semi- 
stuporous condition on December 21, 1931 The only history obtainable was that 16 
years before the patient had been treated for pulmonary tuberculosis in a sanatorium 
and discharged as an arrested case After this illness he had felt perfectly well until 
several months before admission, when he began complaining of weakness, epigastric 
distress, and attacks of nausea and vomiting The blood examination on entrance 
revealed a hemoglobin of 22 per cent and a red blood cell count of 720,000 The blood 
findings were characteristic of primary anemia The temperature was moderately 
high, ranging between 100° and 103 5° F There was a persistent hacking cough, at 
times followed by the expectoration of mucopurulent sputum After careful clinical 
and roentgenological examination, a diagnosis of tuberculous bronchopneumonia was 
made 

The patient received two injections of subcutaneous equine liver extract daily, 
equivalent to 50 grams of whole liver In spite of the septic temperature, a reticulo- 
cyte response of 27 4 per cent was obtained on the sixth day Although the broncho- 
pneumonic process subsided, the patient still continued to follow the clinical course 
of an active pulmonary tuberculosis During six months’ stay in the hospital he 
received subcutaneous injections of equine liver extract twice daily Because of the 
positive sputum, he was transferred to the tuberculosis hospital The hemoglobin 
was then 53 per cent and the red blood cell count 3,340,000 Several days later he 
rapidly sank into a coma and died 


Case VI 

severely anemic white male, 55 years of age, entered the hospital on October 
, 931 The patient stated that on April 12, 1928, he had had a gastric resection per- 
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formed at the Research and Educational Hospitals The summary of the clinical 
and laboratory findings present at that time were obtained from a report, published 
in 1929, by Dr H Singer, 14 his attending physician The patient had then com- 
plained of abdominal pain and vomiting, which had been present for the preceding 
three years For a few weeks before admission emesis had occurred five to six times 
daily, so that he had finally become unable to retain liquid foods There had been 
marked loss of weight and extreme weakness The gastric analysis after an Ewald 
meal showed an absence of free acid and a combined acidity of only five degrees 
The hemoglobin was 68 per cent and the erythrocyte count was 4,100,000 The blood 
Wassermann and Kahn tests were four plus The roentgen-ray examination with an 
opaque meal showed an obstructive lesion with an hour-glass constriction and 
canalization in the middle of the stomach, and marked gastric stasis A possibility 
of gastric syphilis was strongly considered, and mercury and iodides were admin- 
istered for several days Because of lack of improvement in the symptoms of ob- 
struction, a laparotomy was performed A markedly thickened and shrunken stomach 
with an hour-glass constriction in its distal portion was found An extensive re- 
section was performed, leaving only the proximal 5 centimeters of the stomach 
From the gross and microscopic examination of the resected portion, a diagnosis of 
gastric syphilis was made Following the operation the patient made an uneventful 
recovery and was discharged from the hospital on April 21, 1928 

The history obtained regarding lus present illness was that for two and one-half 
years after the operation he had remained comparatively well, his only complaint 
being a feeling of epigastric fullness after meals He then, however, began to com- 
plain of weakness, palpitation, dyspnea, and numbness and tingling of the hands and 
feet In the two months preceding his admission he had been unable to walk up two 
or three flights of stairs without becoming completely exhausted Several days prior 
to his hospital entrance he had a mild attack of diarrhea The blood examination on 
admission was characteristic of pernicious anemia, showing a hemoglobin of 22 per 
cent and a red blood cell count of 1,120,000 The blood Wassermann was four plus 
The gastric analysis after an Ewald meal showed an absence of free and total acidity 
There were definite objective sensory disturbances of both lower extremities The 
patient was started on equine oral liver extract, receiving one ounce three times daily, 
which was equivalent to 720 grams of whole liver An unusually slow increase in 
hemoglobin and red blood cells was obtained, so that at the end of 60 days on treat- 
ment his hemoglobin was 44 per cent and his erythrocyte count was 2,770,000 The 
oral liver extract was discontinued, and daily injections of subcutaneous equine liver 
extract were started At the end of 30 days on this treatment a normal red blood 
cell count was obtained (4,250,000) with a hemoglobin of 58 per cent 

Case VII 

A white male, 62 years of age, entered the hospital on July 10, 1931 The pa- 
tient stated that a year before he had begun to have pain m the epigastrium The 
pain was described as dull in character It radiated across the upper part of the 
abdomen, it usually occurred during or immediately after meals This pain was 
occasionally associated with anorexia and vomiting About two months before ad- 
mission he began to suffer from weakness, dyspnea, and a numbness and tingling of 
the hands and feet The blood examination on entrance revealed a hemoglobin of 16 
per cent and a red blood cell count of 629,000, with other characteristic findings of 
pernicious anemia He was placed on oral liver extract He improved rapidly, and 
at the end of 72 days he was discharged from the hospital with a hemoglobin of 76 
per cent and an erythroc>te count of 3,120,000 At this time no gastrointestinal 
examination was made On July 12, 1932, he reentered the hospital, complaining 
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chiefly of severe epigastric pain, anorexia, and vomiting, occurring immediately aftei 
the intake of food In the preceding six months he had lost 60 pounds in weight 
He had noticed that occasionally he passed tarry stools On entrance his hemoglobin 
was 69 per cent and the erythrocyte count was 2,430,000 Stomach analysis after 
an Ewald meal showed gross evidence of blood and an absence of free acid Roent- 
gen-ray examination revealed a mass involving the pars media of the stomach with 
retention A diagnosis of carcinoma of the stomach was made An exploratory op- 
eration was done on July 21, 1932, and a carcinoma was found involving the entire 
stomach from the cardiac to the pyloric end with metastasis to the liver and 
peritoneum 

It is apparent from the study of Cases 6 and 7 that the removal or de- 
struction of the stomach wall was probably directly responsible for the subse- 
quent anemia Castle and his co-workers 15 have definitely demonstrated 
that an activating substance essentially necessary for hematopoiesis and pres- 
ent in normal gastric secretion is absent in the gastric secretion of patients 
with pernicious anemia 


Maintenance Treatment 

The most difficult problem in the treatment of patients with pernicious 
anemia in a large institutional practice is maintenance The majority of pa- 
tients previously treated with the liver diet have at some time or other re- 
turned to the hospital in another relapse This was usually due to neglect 
of their instructions to eat the necessary amount of liver, or to their inability 
to obtain the liver or an equivalent amount of liver extract Occasional 
permanent remissions from liver therapy have been reported The patients 
under our observation required continuous therapy to maintain their blood 
at a normal level Twenty-six patients continued maintenance tieatment 
/ with the injectable equine liver extract by self-medication, returning to the 
clinic at three week intervals for a hemoglobin and erythiocyte determina- 
tion During a period covering eight months of observation, the average 
dose required was two injections of equine liver extract a week Our pre- 
liminary results indicate that the frequent injection of a potent anti- 
permcious-anemia principle is more advantageous in maintaining a normal 
blood level and preventing complications than single large injections given 
every two or three weeks 

Response of Neurological Complications 

A subsidence of nervous symptoms was usually noted m patients with 
blood relapses following the institution of treatment with the injectable 
equine liver extract In many instances a definite improvement of the 
mental and spinal cord symptoms was observed Patients with subacute 
combined degeneration of the spinal cord showed definite subjective signs of 
improvement Daily subcutaneous injections were continued in patients 
with cerebro-spinal symptoms even after the hemoglobin and red blood cell 
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count became normal Because of the short duration of the period of ob- 
servation of cases on this treatment, definite conclusions as to objective 
neurological improvement cannot be drawn at this time A more detailed 
report will be made later, in association with Dr Gonda, the attending 
neurologist, who has collaborated with us in this aspect of the treatment of 
patients with pernicious anemia 

Advantages of Subcutaneous Equine Liver Extract Therapy 

The use of a potent and injectable material is of particular advantage m 
the treatment of the following types of cases Patients with an aversion to 
liver, those who are vomiting, or are unable to assimilate orally adminis- 
tered preparations because of gastrointestinal dysfunction, stuporous or 
comatose patients, and uncooperative patients 

^ Conclusions 

Forty-six patients with pernicious anemia treated with subcutaneous in- 
jections of equine liver extract were studied 

Twenty-two patients entering the hospital during a blood relapse, and 
treated with the parenteial equine liver extract made a prompt hematological 
and clinical lecovery 

Favorable responses were obtained in five patients receiving special 
equine liver extract, showing that aging, sterilization at 100° C , and ultra- 
filtration did not affect the active anti-pernicious-anemia principle 

Seven patients with unusual complications, including one case of per- 
nicious anemia following gastrectomy, treated with parenteral equine liver 
extracts, are discussed 
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RESEARCH IN ELECTROCARDIOGRAPHY * 


By William D Reid, M D , F A C P , Boston, Massachusetts , and 
Samuel H Caldwell, Sc D , Cambudge, Massachusetts 

A modified apparatus 1 and technic 3 for obtaining electrocardiograms 
was reported in 1932 This paper reports the further development of the 
apparatus and its use m electrocardiographic research 

The Need for Better Apparatus 

The introduction of the string galvanometer by F.mthoven m 1903 
marked a great advance in the methods of recording rapid changes of small 
electric currents In most electrical engineering applications, however, the 
string galvanometer has been largely displaced by the oscillograph The 
latter instrument although by no means as sensitive as the string galva- 
nometer is of a more sturdy design and can be adapted to give larger scale 
records with greater accuracy than can readily be obtained from a string 
galvanometer 

Because the oscillograph is a less sensitive instrument, some form of 
amplifier must be used in conjunction with it because the electrical energy 
produced by heart action is not sufficient to operate an oscillograph vibrator 
element directly The factors which must be considered in designing such 
an amplifier have been discussed 1 previously 

Three majoi considerations prompted the development of this apparatus 
The first of these was that although the quantity which concerns us in elec- 
trocardiographic studies is the potential difference produced during the heart 
beat, the quantity which a string galvanometer actually responds to is the 
cuirent caused by that potential difference flowing in the vibrating string 
These two quantities although related are not necessarily directly propor- 
tional to each other Unless exact propoitionahty does exist, however, the 
string galvanometer deflection cannot possibly be proportional to the po- 
tential difference which causes it This lack of proportionality (or non- 
linearity, as it is usually called) may come about because the measuring 
circuit includes not only the substantially constant resistance of the gaha- 
nometer string but also the resistance of the body and contacts which may 
or may not be constant Furthermore these two resistances are of about the 
same size and the current through the string is therefore controlled just as 
much by the body and contact resistance as b\ the substantially constant re- 
sistance of the string 

The fact that the body resistance varies from one person to another, and 
sometimes from one lead to another on the same person, leads to a procedure 

♦Read at the Montreal Meeting of the American College of Physicians, February 10, 

1933 

From the E\ ans Memorial of the Massachusetts Memorial Hospital, Boston, and the 
Massachusetts Institute of Technology, Cambridge, Massachusetts 
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in the use of the string galvanometer which in view of the second difficulty 
to be discussed is not at all satisfactory In order to “standardize,” it is 
frequently necessary to change the tension of the string It is a well known 
fact that as the tension of a vibrating string is changed the natural frequency 
of vibration of the string changes also The effect of changing the tension 
from one patient to another is therefore to alter the relative response of the 
string to current variations of different rates of change 

In describing current variations of the periodic type (such as are en- 
countered in electrocardiography) it is customary to speak of the different 
harmonics or frequency components of the variation It is well known that 
in speech and music we deal with sound waves which are of a very complex 
nature but which can be thought of as composed of a number of simpler 
oscillations which are harmonically related to each other, 1 e , the frequencies 
are all simple integer multiples of the lowest or fundamental frequency In 
a similar way the periodic wave which we get on an electrocardiographic 
record can be broken down mathematically (by a process known as harmonic 
analysis) into a number of simple sinusoidal oscillations which have fre- 
quencies related harmonically to the fundamental frequency In the case of 
the electrocardiogram the fundamental frequency is the number of times per 
second the heart beats, say, about 1 25 cycles per second 

After we know by such a harmonic analysis the highest frequency com- 
ponent which is present to an appreciable degree m electrocardiograms, the 
range of frequencies to which a measuring instrument must respond is com- 
pletely defined Using the apparatus designed in this research, a typical 
normal * electrocardiogram was obtained and w as then broken down by 
harmonic analysis, with the results shown in table 1 


Table I 


Harmonic 


Relative amplitude 


Fundamental 1 00 

2 236 

20 3 24 

30 0 75 

35 127 

40 2 27 

45 133 

50 094 


It will be noted, for example, that the amplitude of the fortieth harmonic 
is more than twice as great as that of the fundamental If the fundamental 
frequency is 1 25, then the frequency of the fortieth harmonic is 40 X 1 25 
== 50 cycles per second To carry this analysis still further an appioximate 
pencil and paper analysis was carried out and it was found for example that 
the 100th harmonic (125 cycles per second) was about twice as large as the 
fundamental 

These findings indicate clearly that the shape of the electrocardiographic 

_ * ■ con servative case was chosen Many abnormal records contain high harmonics to 

a greater extent than was found here 
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wave cannot be reproduced accurately by any instrument which fails to re- 
spond to these higher frequencies In figure 1 is shown the results of a test 
made on a standard type of string galvanometer operating with normal ten- 
sion on the string, as compared with the amplifier and oscillograph used in 



Fig 1 Comparison of the frequency response of a standard type of string galvanometer 
with that of the new amplifier type of electrocardiograph 

this work It will be observed that the response of both instruments falls 
off at the higher frequencies * but that the string galvanometer falls off 
much more rapidly than the other If we are willing to tolerate as much as 
IS per cent deciease in response, the string galvanometer used cannot be 
considered satisfactory for recording variations in which harmonics of 50 
cycles or higher appear, while on the same basis the amplifier-oscillograph 
combination can be considered satisfactory up to 250 cycles, which is the 
200th harmonic of the fundamental This failure to respond to the impor- 
tant high frequencies is the second and by far the more important major 
difficulty encountered with the string galvanometer 

The objection has been raised that it is not necessary to use an amplifier 
and oscillograph in order to overcome this difficulty but that it is only neces- 
sary to increase the tension of the galvanometer string While it is true that 
if the tension is increased the idative response of the string galvanometer 
will be improved at the higher frequencies, the absolute response or sensi- 
tivity will be deci eased If we are willing to tolerate a much smaller ampli- 
tude of record than is at present obtained, the frequency response of the 
string galvanometer can be materially improved, but of course the accuracy 
in the measurement of the smaller record will be less than at present 

The results of harmonic analysis show’n above have been found to dis- 
agree with similar analyses made by other workers One writer 3 states that 
components beyond the fourth harmonic are of no importance, and our atten- 

* The response of the amplifier oscillograph instrument has reccntlj been considerabl> 
nnpro\ed over that shown in the above figure 
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tion has been called on various occasions to the lack of agreement between 
the results reported above and those formerly obtained The explanation of 
this disagreement lies in the fact that the conflicting harmonic analyses were 
made on records produced by string galvanometers and not on records pro- 
duced by instruments capable of passing high frequencies to an adequate 
extent Obviously if the recording instrument in making its record does 
not respond to higher frequencies, mathematical analysis cannot make these 
frequencies appear in the record The fact that there is a disagreement be- 
tween the analyses made on these two types of recoids provides strong 
secondary evidence that the string galvanometer as customarily used m 
electrocardiography is not capable of responding to all the essential fre- 
quencies To one well acquainted with harmonic analysis it is quite evi- 
dent that the large rates of change of potential which appear in correctly re- 
produced electrocardiograms must be thought of as being produced by high 
frequency harmonic components, and if the recording instrument fails to re- 
spond to these high frequencies the final result cannot be a ti ue picture of 
the phenomenon measured 

The third important consideration which led to the development of this 
apparatus was the small size of the electrocardiogram as usually obtained 
If these curves are to be used for qualitative analysis only, there is no real 
need for a large size record But if, as is actually the case, we are attempt- 
ing to make a quantitative study of the records and base our conclusions on 
the numerical results, then it is obviously desirable to obtain a record which 
is large enough to permit accurate measurements without being so large as 
to be unwieldy and obscure In the present work both the voltage scale and 
the time scale have been enlarged approximately by the same ratio It is 
possible also to increase the time scale to the point wheie a single heart beat 
is recorded on a 36-inch record but this is considered a freak speed 

The record is traced with a narrow, sharply focused line rather than with 
the broad line so commonly seen on string galvanometer records 


The Apparatus Used 

The original form of the apparatus has previously been described 1 It 
consists principally of a specially constructed vacuum tube amplifier and a 
standard type of oscillograph + using one supersensitive element for repro- 
ducing the electrocardiogram and a standard element for putting on the 
time wave 


The bifilar oscillograph was chosen principally because it is readily available, relatively 
inexpensive, rugged, and easily maintained Some workers have used oscillographs with a 
moving iron vane or needle These must be carefully designed with respect to the magnetic 
properties of the iron, and the iron itself must be specially selected m order to obtain a 
mear response curve and also to aioid difficulty from hysteresis (if hysteresis is present to 
an> appreciable extent, the deflections for increasing current will not be the same as those 
?n rrCnt) T ! lc ca ‘ hoc ! e -ray oscillograph offers great possibilities for experi- 
W t f ,' c ? much in the developmental stage and is not as yet sufficiently reliable 

anci trouble-prod to be uied b> the aieragc technician 
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Fig 2 New apparatus Left to right oscillograph, control box, amplifier A, and 
amplifier B Batteries under the table 


Recently a new appaiatus (see figure 2) along the same lines has been 
built in which two amplifiers are used together with an oscillograph contain- 
ing two supersensitive vibrators foi recording the electiocardiograms and a 
single standard vibrator for the timing wave A suitable switching and 
calibrating circuit is incorporated through which connections to the patient 
aie made In using this apparatus the recoids are made in pairs, the actual 
procedure is to record Leads I and II and then Leads I and III By this 
arrangement it is possible to obtain the exact time relations between the volt- 
ages m the leads without recording all three leads simultaneously The 
recoid is made on an inexpensive recording paper five inches m width, a 
camera was specially designed to cairy a 25-yard roll of the paper and is 
ai ranged so that a single record can be cut off and developed without remov- 
ing the camera from the oscillograph 

Space does not permit an adequate discussion of the amplifier as used but 
it should be emphasized that great care is required to build a successful high- 
gain amplifier for electrocardiographic applications This is particularly 
true because the operation of the amplifier is to be recorded by an oscillo- 
graph and small variations which if present in a radio amplifier would be 
practically inaudible, are quite visible and disturbing if they appear on an 
oscillograph record 

By using an amplifier it is possible to eliminate almost completely the 
first difficulty discussed in the prei ious section, that is, the presence of body 
lesistance m the measuring circuit Instead of connecting the body in se- 
1 les with a resistance of comparable magnitude as in the string galvanome- 
ter method, the amplifier input circuit is designed so that it has a resistance 
about 100 times as large (250,000 ohms) as the aveiage body resistance 
Hence if the body resistance varied all the way fiom zero to its maximum 
value it could make no more than a small peicentage change m the final re- 
sult, and it is obvious that the ordinary variations w Inch occur u ill ha\ e a 
negligible effect on the final record 
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Suggested New Technic 

It has become evident that the greater amplification and speed made 
available by this apparatus make visible details of the electrocardiogram 
which are inconspicuous or which cannot be seen in records taken by the 
standard technic A few examples to show this are given (figures 3 and 6) 
Although it is possible to drive the camera with a speed at which a single 




strips, of three different electrocardiograms, with a section of the string 
^hown°onlv : ^n r »£° rd fron ? the san l? Patient superimposed on each The time record is 
the new records upper trac,I1 £ Note greater details and speed suggested as suitable in 
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heart beat is recorded on a 36-inch strip of paper, we have reached the opin- 
ion by study of numerous records that a more conservative speed is prefer- 
able Figure 4 is included to show some of the variations m speed and the 
fact that the second notch in the P-wave is not visible until the record is 
spread out by using the higher speed 



Fig 4 Left Lead II above, Lead I below, taken simultaneously Time record at 
bottom Right Same at greater speed, and with corresponding string galvanometer records 
superimposed Note appearance of the second notching of the P-wave in the faster record 
of Lead II Reduced by one-third 

The amplification is limited by the width of the photographic paper (five 
inches), that is, by the requirement that the largest wa\e recorded be in- 
scribed on tire paper The ability to amplify the waves, without loss of ac- 
curacy in contour, appears to be of much assistance in disclosing their full 
details, especially in those instances m which the waves would otherwise be 
small For example, see the accompanying illustrations 

It is suggested, therefore, that a technic be adopted that amplifies and 
spreads out the electrocardiogram so that all pertinent details may be studied 
and accurately measured 

New* Problems 

An analysis of the voltage recorded, or the amount of excursion from 
the baseline w r as made 2 on records taken from a series of 25 patients with 
the string galvanometer and with the new apparatus The results are given 
in table 2 
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Table II 


Comparison of Voltage Recorded by the New Apparatus with That Recorded by an 
Einthoven String Galvanometer in a Series of 25 Patients 


Wave 

Status * 

Number 
of leads f 

Average 
difference $ 

Maximal 
difference $ 


same 

19 



P 

lower 

15 

002 

0 07 


higher 

41 

0 04 

018 


same 

37 



Q 

lower 

12 

0 02 

006 


higher 

26 

003 

013 


same 

3 



R 

lower 

24 

0 09 



higher 

48 

019 

mSmm 


same 

34 



S 

lower 

31 

0 09 

0 34 


higher 

10 

0 04 

011 


same 

23 



T 

lower 

12 

0 03 

0 05 


higher 

40 

003 

015 


* As compared with same wave recorded by string galvanometer 
t Standard three leads for each patient, so number of leads equals 75 
% In millivolts 


Table 2 shows a difference in the voltage recorded m a large majority of 
the leads and in all waves, it was not constant in direction The maximal 
difference found was 0 9 millivolt greater in an R-wave This analysis 
shows clearly the large differences w'hich can occur in recording and inter- 
preting the same variation by the two methods It is also noted that the 
differences m voltage we found were greater in frequency and in amount 
than those reported by Ernstene and Levme 1 in their comparison of a se- 
ries of similar size between the string galvanometer and a commercial elec- 
trocardiograph using an amplifier and moving-ion oscillograph 









, , p IG f Scncb ot P-wavcs Upper row shows a single notch with the second peak the 
<i > S .l- Ti r °V Cr ro i v , S1 ,° w5 ^ ,c left-hand five P-\\aves also with a single notch but the initial 

R 1Cr ** lc ast two P-waves art indented twice and the middle peak is the highest 
ox me Uiru. components 
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The study of the details made visible by the new records is continuing 
In figure 5 are shown a series of P-waves , they appear to be classifiable in 
groups according to the number of components made by the notches in them 
In the upper row are six of these P-waves indented by a single notch and 
with the greater amplitude in the second component In the lower row this 
condition is reversed m the first five examples, i e , the waves ai e indented 
by a single notch but the first component, or peak, is higher The last two 
of the lower row show three components with the middle one the highest 
Figure 6 contains examples of Q-R-S complexes showing the clarity 



Fig 6 Series of Q-R-S complexes above with their corresponding string galvanometer 
records below each Note absence of the small S-wave recorded m the two galvanometer 
records at left end of the series 

with which their various contouis can be visualized It is noted that the 
first two lack the small S-wave recorded in the string galvanometer record 
fiom the same two patients below Examination of the standardization 
photographed on the string galvanometer record in these cases discloses a 
little overshooting which may reasonably account for the appearance of the 
S-wave on the record In spite of considerable care in the technic of taking 
electrocardiograms with the string galvanometei we have been unable to 
avoid this defect in some of the records taken with this instrument Since 
becoming engaged with the work pertaining to the new instrument we have 
become increasingly conscious of this difficulty in constantly obtaining rec- 
ords free from overshooting when using the string gah anometer 

It is hoped that we may obtain a large number of records with the new 
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instrument taken on patients with coronary thrombosis m order to determine 
what new details, if any, may be disclosed in the progressive changes in the 
S-T interval and T-waves 

It is of course impossible as yet to determine what significance may be 
placed upon these newly disclosed details of the electrocai diograms The 
matter must wait for the correlation of a sufficient number of clinical and 
necropsy findings and, perhaps, some experimental work on animals There 
is hope that new information of value may result, and it appears obvious that 
the only way to get the possible new light regarding the heart lies m con- 
tinuance of the use of the new instrument 

From time to time various observers have reported the use of needle 
electrodes in the taking of electrocardiograms We have persistently failed 
to obtain satisfactory records with the use of needle electrodes with the 
string galvanometer The difficulty appears to be that when using needle 
electrodes we cannot obtain a satisfactory standardization, whenever we 
seek the deflection of 1 cm for one millivolt imposed on the string the ten- 
sion of the latter must be loosened so much that the string shadow tends to 
move off the field This trouble which is presumably due to excessive polar- 
ization, has been so constant that we feel doubt as to the accuracy of the 
technic employed in records obtained with the use of needle electrodes and 
so believe these electrocardiograms to be distorted As might be expected 
we found no difficulty in taking electrocardiograms with needle electrodes 
when using the new instrument Such records are then the same as those 
taken with ordinary electrodes 

An application of the new apparatus has been made to physiologic re- 
search Dr F H Pratt has recorded the beats of the lymph hearts of 
frogs This has been done both with the lymph hearts in their normal posi- 
tion and with one of them after transplantation to the base of the tongue, 
where it resumed its rhythmic beating after the lapse of a few days although 
it no longer was propelling lymph The beat of the transplanted lymph 
heart was found to more closely simulate that obtained directly from the 
venti lcle of the frog’s blood heart, than it did that of the lymph heart in its 
normal position and with its normal connections with the spinal cord This 
work becomes more impressive when it is pointed out that the size of the 
lymph hearts in the frog varies from but one to two millimeters in diameter 

It may be of interest to add that these lymph hearts are possessed by all 
amphibia and reptiles They assist m the forward propulsion of the lymph 
In the case of the frog they occur m two pairs, the anterior located under the 
scapulae and the posterior just lateral to the vertebral column at the caudal 
end of the body They beat at an average of sixty times per minute and m 
unison , their rhythm is controlled from the spinal cord with which they are 
connected by minute nerves Some disturbances of rhythm, especially ex- 
trasystoles, have been produced in lymph hearts by experimental procedures 
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Should the String Galvanometer Be Discarded for Clinical 

Electrocardiography ? 

None of the above discussion is presented with the idea that the apparatus 
and technic developed should immediately supplant those used at present 
On the contrary, there are good reasons for continuing with present equip- 
ment for some time In the first place, clinical service must be maintained 
without interruption The interpretation of electrocardiograms is largely 
an empirical process, based on the accumulated evidence of many cases Be- 
fore a new technic can be of real value, we must establish for it a basis of 
comparison from which sound conclusions can be drawn So far as general 
characteristics are concerned, the experience gamed with the string galva- 
nometer is fully available for the interpretation of these newer records, but 
new details have appeared and before they can be properly interpreted much 
clinical and postmortem data must be gathered 

Furthermore, it is highly desirable to maintain a standard method so that 
the published work of different men may readily be compared Until a ma- 
jority of workers have recognized the real advance that the introduction of 
the vacuum tube has made possible in the measurement and recording of 
small variations in electric current and voltage, and have adopted these later 
technics, string galvanometer records must be used as a medium for ex- 
change of ideas and discussion 


Summary 

The desu ability of having better apparatus for electrocardiography is 
discussed There are three major considerations 

1 The current which flows through the vibrating string of the Ein- 
thoven string galvanometei is not necessarily proportional to the potential 
differences set up during the heart beat 

2 The string gahanometer fails to lespond adequately to important high 
frequencies This is the most important major difficulty encountered with 
the string galvanometer 

3 The size of the record is suitable for qualitative anal) sis but not for 
accurate quantitative analysis of the phenomena studied 

A report is made of the further development of a new apparatus for 
electiocardiography It consists principally of speciall) constructed vacuum 
tube amplifiers and a standard type of oscillograph Records may be ob- 
tained with any two leads taken simultaneously 

A technic that amplifies and spreads out the electrocardiogram so that 
its full details may be seen is suggested 

A study is being made to determine the significance of the newly dis- 
closed details of the electrocardiograms obtained by the new apparatus 

Satisfactory records have been obtained by the use of needle electrodes 

The new apparatus success full) records the potential differences set up 
by the beating of the minute hmph hearts of the frog 
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The opinion is expressed that at present the Einthoven string galvanome- 
ter should not be discarded for clinical work The technic of using the 
amplifier instiument must be fiimly established and much comparative data 
must be collected before it can completely supplant the string galvanometer 
in electrocardiography 
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THE DIFFERENTIAL DIAGNOSIS OF DISEASES OF 
THE LIVER AND SPLEEN WITH THE AID OF 
ROENTGENOGRAPHY AFTER THE INTRA- 
VENOUS INJECTION OF THORIUM DI- 
OXIDE SOL (THOROTRAST) : EXPERI- 
ENCE WITH EIGHTY PATIENTS * 

By Wallace M Yater, M D , F A C P , and Laurence S Otell, M D , 

Washington, D C 

Many reports have appeared in medical literature within the last three 
years concerning results with a newly developed method of visualizing the 
livei and spleen Emhorn and Stewart 1 were apparently the first to under- 
take the development of a method of this kind (1927) They made roent- 
gen-ray films of the liver after the oral administration of tetraiodophenol- 
phthalein and dnodoatophan and were able to demonstrate carcinoma and 
cirrhosis of the liver The results, however, were not striking 

In 1928 Radt a * 3 * *■ 5 in his clinic at the University of Berlin, began work 
to develop such a method on the basis of the theory that a colloidal material 
of high atomic weight when injected into the blood stream might be taken 
up by the reticulo-endothehal cells and allow roentgenographic visualization 
of the liver and spleen, the two organs of the body containing the greatest 
number of these cells A thorium dioxide preparation called tordiol was 
first tried by Radt and by the Japanese investigator. Oka 6 ’ 7 but was dis- 
carded after use in animals because the solution was not stable and pro- 
duced capillary emboli Both men then turned to a somewhat similar prepa- 
ration called thorium dioxide sol, which was found to be relatively harmless 
both in animals and in man These investigators found that after the in- 
jection of this substance the size and contour of the liver and spleen were 
plainly visible , and in several cases they were able to determine the presence 
of metastatic carcinoma and of cirrhosis of the liver 

Animal Experimentation 

A number of investigators have reported results of animal experimenta- 
tion with thorium dioxide sol The metal is removed from the blood stream 
several hours after intravenous injection by the cells of the reticulo-endo- 
thehal system in the liver, spleen, bone marrow, lymph nodes and to some 
extent in the lungs, heart, ovaries and adrenal glands It is eliminated very 
slowly, in fact some of it may remain in the tissues for years Various 
authors report different rates of elimination The liver apparently loses the 
substance faster than other organs Elimination may occur mainly through 

♦Read at the Montreal Meeting of the American College of Phjsicians, February 8, 
1933 

From the Georgetown Uni\ersity and the Gallmger Municipal Hospitals and the Radio- 
logic Clinic of Drs Groo\er, Christie and Merritt 
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the bile and urine as indicated by the woik of Leipert , 8 but apparently it may 
take place also by cellular transport to the lungs and be lemoved by the 
bronchial mucus as shown by Kadrnka 0 and by Irwin 10 

Histologically the metal appears as greenish, refractive granules m the 
reticulo-endothelial cells, which appear globular and in which the nucleus is 
displaced to the periphery The larger the dose the greater the engorgement 
of the cells 

Pathologic changes in animals thought to be due to the foreign substance 
have been reported by some investigators, but many have concluded that the 
damage is transitory or negligible The work of Tripoli and Haam , 11 which 
has been personally followed to some extent by one of us (Yater), leads us 
to believe that in the dosage used m man there is no danger of direct injury 
due to the presence of the thorium dioxide in the tissues 

Lambm 12 studied the effect of injections in rabbits upon the blood pic- 
ture Moderate doses produced an erythroblastic reaction, while large doses 
produced a pronounced anemia, recovery from which was spontaneous A 
phase of leukopenia followed the injections, but tins changed to a longer 
phase of leukocytosis, first of granulocytes and later of monocytes Popper 
and Klein 13 in similar experiments did not find changes in the blood picture 
of any importance Thrombocytopenic purpura was produced in several 
rabbits by Shih and Jung 14 with doses of Thorotrast several times greater 
than those used in man In this connection we have followed the platelet 
count in several of our patients following the injections, and have observed 
no significant changes 

The question concerning the effect of partial blockade of the reticulo- 
endothelial system by thorium dioxide sol on the immune reactions of the 
body to infection has been satisfactorily answered by Held , 16 * 16 * 17 by Vara- 
Lopez and Thorbeck , 18 and by Randerath and Schlesmger 10 These work- 
ers concluded in the mam that the presence of large amounts of the metal m 
the reticulo-endothelial cells has no very appreciable effect upon antibody 
formation, hemolysin titer, albumin-globulin coefficient, reciprocal storage 
capacity of the cells or in general upon the defense mechanism of the body 
against infection One of us (Otell 20 ) has reviewed the subj'ect of the 
physiology of the reticulo-endothelial system and has pointed out the various 
probable functions of these cells Apparently none of these functions is 
seriously or even model ately impaii ed by the method under discussion 

Radioactivity of Thorotrast * 

The Council on Pharmacy and Chemistry of the American Medical As- 
sociation 21 has recently not approved of the use of Thorotrast in man on the 
grounds of “very imperfect elimination, fairly high alpha-ray activity, the 
possibility of further increase in radioactn it\ by partial conversion to rneso- 

, t Thorotrast ,s trade name given bv the Heydcn Chemical Corporation to their 
stabilized, colloidal solution of thorium dioxide, which contains 25 per cent by volume of 
tnorium dioxide Thorotrast has been the preparation of thorium dioxide used by us and 
others for hepatosplcnography 
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thorium and radiothorium, and the possibility of sensitization of tissues to 
roentgen-rays ” Seventy-five cubic centimeters of Thorotrast contain a 
quantity of thorium dioxide equivalent in alpha-ray activity to 1 5 to 3 0 
nncrograms of radium The beta-ray and gamma-ray activity of this 
amount of thorium dioxide is probably too feeble to be of physiologic sig- 
nificance, but the alpha-ray activity is thought to be sufficient to be a po- 
tential source of danger when dispersed through the tissues Proof of ill 
effects from this souice, however, are thus far totally lacking, nor is there 
any published work which shows either that there is further increase m 
radioactivity with the passage of time or sensitization of tissues to roent- 
gen-rays by Thorotrast Radt" has observed no ill effects of any kind 
after three and a half years of extensive experience with Thorotrast both in 
animals and m man Neither have we observed any changes attributable 
to the presence of Thorotrast m the tissues of patients after one and a half 
years One patient with myeloid leukemia who has had seven roentgen-ray 
treatments during one and a half years following the injections of Thoro- 
trast has remained in excellent condition and has not shown any evidence of 
sensitization to the roentgen-rays 

Rf actions Due to Thorotrast 

Reactions following the injection of Thorotrast into the blood stream 
ha\e been few and mild Occasionally theie is a slight transitory discom- 
fort, mild tension of the limbs, chilly sensations, or a moderate rise m tem- 
perature Reactions attributable to the injection of Thorotrast occurred in 
only four of 80 patients on whom we used the method A patient with 
Banti’s disease complained of severe pain m the lumbar region and chest fol- 
lowed by spasmodic contractions of the recti abdominis muscles which sub- 
sided without residual symptoms or signs Another patient complained of 
transient lumbar pam after the first injection A child had some puffiness 
of the eyelids and face for three days A fourth patient, who died as the 
result of hemorrhage from a traumatically ruptuied spleen, had vomiting 
and transient collapse which may or may not have been due to the injection 
of Thorotrast 

Bungeler and Krautwig 23 repotted a case of fatal rupture of an enlarged 
spleen occurring 22- hours after a second injection of Thorotrast Many of 
our patients had enlarged spleens, but the only one who had a reaction was 
the one with Bantt’s disease 

Method of Administration 

In adults of average size 25 cubic centimeters of Thorotrast are admin- 
istered intra\ enously on each of three successive days In children the dose 
is reduced roughly m proportion to the weight More accurate estimation 
of dosage on the basis of body weight is apparently unnecessary In general 
the densit) of the roentgen shadows of the liver and spleen depends upon 
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the quantity of the medium administered and the anatomical and functional 
integrity of the cells that store it If only the outlines of the liver and 
spleen are desired the dose may be reduced one half Fractional doses are 
used in order to eliminate the shock which might be produced by the in- 
jection of too large a dose of foreign material 

Films may be taken at any time after four hours following the last in- 
jection On the night before the examination the patient is given the usual 
evening meal and at bedtime eight grams of compound licorice powder On 
the morning of the examination a cleansing enema is given and the patient 
is instructed to come to the roentgen-ray department without breakfast 
Films are taken m both the prone and supine positions on the Potter-Buckey 
diaphragm The tube is centered over the ensiform cartilage The follow- 
ing technic has been used in patients of the average physique 60 K V P at 
100 m a for 3 V 2 seconds at 25 inch distance It is well in most individuals 
to place the film transversely in order to get a good image of the spleen and 
liver on the same film A more comprehensive idea of the structural char- 
acteristics of the liver and spleen is obtained by making several exposures 
within a range of 10 K V of this dosage Careful technic is essential in 
securing films which show details of structural change 


Normal Appearance and Size of the Liver and Spleen 


In good films the liver should cast a homogeneous shadow of approxi- 
mately the same density as the spine The spleen normally has a density 
slightly less than that of the liver shadow, and about the same as that of the 
ribs In some cases the kidneys are well visualized 

In determining whether the liver and spleen are abnormal in size it is 
necessary to know what the average normal size of these organs is 
obtained very little help from the literature in this regard, and unfortunately 
a sufficient number of individuals without alteration of the liver and spj een 
has not been studied to form a basis for this comparison The only vf a trk 


of any value 111 reference to the size of the liver is that of Pfahler, 24 


compiled tables of the size of the liver in subj’ects of both sexes, of dir” ^erenl 
ages and of varying heights and weights These data were computeo^ r101 f r „ 
flat films of the abdomen Pfahler found that there was very little v£^ - 
tion in adults in the size of the liver as determined roentgenographically 
Two measurements of the liver shadow were taken, one was the “ length ” 
which was measured from the highest point of the upper border to the lowest 
border of the tip of the right lobe, the second measurement was made 
obliquely from the upper border to the lower border in a direction which 
gave the maximum measurement of the apparent thickness of the liver The 
average normal length of the liver shadow was 21 3 cm , with limits of 
approximately 18 to 22 cm , and the average oblique measurement was 12 8 
cm , with limits of approximately 10 to 14 cm These data, while the best 
available, are obviously inaccurate because of the indistinctness of the liver 
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shadow m such films The measurements were only comparative, inasmuch 
as the short distance between the tube and the film (25 inches) produced 
some distortion 

After the use of Thorotrast the right lobe of the liver appears to con- 
stitute most of the organ The left lobe looks very small and is frequently 
obscured by the shadow of the spine The left extremity of the liver rarely 
extends more than 6 cm to the left of the midhne It comes to an acute 
angle under the left leaf of the diaphragm The presence of ascites may 
give a false impression of the size of the liver, causing it to appear smaller 
than it should 

Comparative determinations of the size of the spleen are still more dif- 
ficult since the spleen normally varies a great deal m size from time to time 
Also, in normal subjects after the injection of Thorotrast the spleen may 
not be well visualized because of gas in the stomach Even in cases of 
splenomegaly there may be some difficulty with this method in accurately 
determining the limits of the spleen for the same reason Nevertheless, after 
experience with the method one may be able fairly accurately to estimate 
the size of the spleen, and changes in the size of the spleen in the same in- 
dividual may be followed The spleen may be considered to be of normal 
size if it occupies the space of two ribs and two interspaces For recording 
our measurements we have used the greatest dimension and the dimension 
taken at a right angle to this through the middle of the organ 

Study of Cases 

In November 1931 we 25 repoited briefly on the study of this diagnostic 
method in eight cases In this country Emhorn, Stewart and Illick 20 had 
just previously (July, 1931) reported their findings m nine cases They 27 
made a further report in January 1932 and stated that they had observed 
some severe but non-fatal reactions from the use of the method, one being 
hematemesis in a patient with Banti’s disease and jaundice, which may have 
been due to the Thorotrast In February 1932, Tripoli, Haam and 
Lehman 23 reported their use of the method in a patient and stated that they 
had not observed any reactions m 15 patients We 29 presented our experi- 
ence with the method in 40 cases at the annual convention of the American 
Medical Association in May 1932, stating that three non-fatal reactions had 
occurred We are now reporting our experience with 40 more patients, a 
total of 80, with reactions in only four, as previously stated All three 
groups of investigators commented upon the value of the method as an aid 
to diagnosis of diseases of the liver and spleen 

The 80 cases m our series included a number of conditions, but mostly 
they were instances of liver disease Cirrhosis of the liver and metastatic 
carcinoma predominated Of the 80 patients, 31 are known to have died 
in the natural course of their disease Of these patients 19 came to ne- 
cropsy, -in 11 others, operation uas performed and biopsy of the liver made 
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or splenectomy performed, while in seven moie, operation was performed 
without biopsy In 36 patients, therefore, an opportunity was afforded to 
verify the diagnosis In many of the other cases the diagnosis was reason- 
ably certain It is felt that the value of this method of diagnosis can be 
fairly well vouchsafed from this study 

Cases in Which the Visualization Method Was Diagnostic 

Cirrhosis of the Liver There were nine cases of cirrhosis of the liver 
of Laennec’s type in which the diagnosis could be positively made from 
roentgen-ray films alone In three cases necropsy was performed The size 
of the liver could be determined even when ascites made this estimation im- 
possible by methods of physical diagnosis In four cases the liver was 
shown to be smaller than normal, in two cases it was found to be enlarged, 
and in three cases it was apparently normal m size Cirrhosis was indicated 
either by a diffuse mottling due usually to small, closely placed opaque areas 
(figure 1), or by much reduced density of a homogeneous liver shadow 



Fig 1 Thorotrast film Cirrhosis of the liver shown by small size of organ and mottling, 

associated with splenomegaly 


(figure 2) The small opaque areas are the islands of liver tissue remaining 
m the fibrotic organ (figure 3) The diminished density of the liver shadow 
in other cases is due to the fact that the fibrous tissue is not as great in 
amount or forms a finer mesh work Also, the number of functioning 
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reticulo-endothelial cells in regenerated liver tissue may not be as great as m 
the original parenchyma The spleen was shown to be moderately enlarged 
in eight of the cases, the density of the splenic shadow was normal The 
presence of ascites was indicated in three cases by the presence of a space 
between the edge of the liver and the lateral wall of the trunk 

Metastatic Carcinoma of the Liver The 'presence of metastases in the 
liver was definitely determined in 10 cases! Necropsy was performed in 
five cases, and a biopsy was made in one other The liver was enlarged 
in eight cases, greatly so m some The spleen was apparently not enlarged 
m any of the cases Metastatic nodules appear as circular, relatively non- 
opaque areas, often surrounded by a narrow run of density more opaque 
than the normal intervening parenchyma (figure 4) The appearance is 



Fig 4 Thorotrast film Metastatic carcinoma of liver shown by multiple, large and 
small, non-opaque, circular areas surrounded by a halo of increased opacity in a gieatly 
enlarged organ 

due to the facts that the cancer tissue has a poorly developed reticulo-endo- 
theliai structure and that compression of the surrounding hepatic tissue 
causes local concentration of the reticulo-endothelial units The method 
maj be of great \alue m cases of abdominal carcinoma when the question 
of advisability of operation arises In some of these cases the patients were 
saved from an operation which would have been of no avail 
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Syphilis of the Liver Hepar lobatum could be diagnosed from the 
films alone m three cases Neciopsy was peifoimed in one case The 
blood Wassermann tests were strongly positive This condition was in- 
dicated by enlaigement, gross distoition and irregular, massive mottling of 
the liver shadow (figure 5) 



Fig 5 Thorotrast film Syphilis of the liver (hepar lobatum) shown by greatly distorted, 
grossly nodular organ, associated with splenomegaly 


Primary Tumor of the Liver This diagnosis was made in two cases 
before operation and biopsy In one case clinicians had thought that a 
large mass in the light side of the abdomen was a tumor of the kidney A 
large, irregular area of diminished density in the livei was noted in the film 
The halo of greater density such as that which surrounds a metastatic 
nodule was not present 

Cases in Which the Nature of a Mass Was Determined 

In seven cases a mass was felt in the abdomen, the nature of which was 
uncertain on physical diagnosis alone Necropsy was performed in two 
cases and operation m two others In one case an indefinite mass in the 
upper left quadrant was shown by the test to be the spleen In another case 
a mass in the left flank was shown not to be the spleen , it turned out to be 
an abscess in the abdominal wall In a child with tuberculous peritonitis 
two large masses m the upper abdomen were demonstrated to be the li\er and 
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spleen The question of the nature of a mass in the upper right quadrant 
arose m a case in which it was found that the mass was not the liver, and in 
which operation revealed a high-lying appendiceal abscess In one case a 
large mass in the upper right quadrant was thought to be liver, but the 
visualization method showed the liver to be normal, and the mass proved 
to be carcinoma of the kidney In still another case a mass was felt m the 
upper abdomen which might have been the liver but which was proved by 
the visualization method not to be 

Cases in Which the Method Was Confirmatory of the Physical 

Diagnosis 

In 13 cases enlargement of the liver and spleen, or both, was determined 
on physical examination The diagnoses made in these cases were acute 
catarrhal jaundice (1), Banti’s disease (1), congestive heart failure (1), 
sickle cell anemia (2), purpura hemorrhagica (1), cured ( ? ) leukemia (1), 
portal thrombosis (1), abdominal carcinoma (1), tuberculous lymphadenitis 
(1), no diagnosis (3) Necropsy was performed in two cases and splenec- 
tomy m one case The visualization method merely confirmed the physical 
diagnosis Structural alterations were not observed in the liver or spleen 

Cases in Which the Method Gave Suggestive Information When 
Compared with the Clinical Picture 

In 1 1 cases the results alone of the method were not diagnostic but were 
of value when the clinical picture was considered in conjunction with them 
Biopsy was performed in three cases and operation m one case In another 
case the blood picture showed myeloid leukemia In the six remaining cases 
confirmation of the clinical diagnosis was not obtained Cirrhosis of the 
liver was diagnosed in five cases and proved by biopsy m two of them, 
metastatic carcinoma of the liver m two cases, hepatitis in one case which 
was proved by biopsy, myeloid leukemia m one case, ruptured spleen in one 
case in which operation had revealed a ruptured spleen that could not be 
lemoved, and primary caicinoma of the liver in one case In the case of 
myeloid leukemia the splenic shadow was notably less dense than normally , 
i eduction in its size was easily determined m subsequent films following 
i oentgen-ray thei apy In the case of the ruptured spleen the normally shai p 
outline of the spleen was absent because of surrounding blood clots and 
gauze packing 

C\si:s in Which the Use of the Method Was Valuablf in Ruling 

out Lesions 

There were 12 cases in the series m which it was deemed desuable to 
determine whether there weie lesions of the liver or spleen Necropsy was 
performed m two of these cases and operation in two cases In nine of the 
casts the use of the method showed that metastatic caicinoma was not 
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piesent m the liver In two of these, operation was performed because 
of the absence of hepatic metastases, but it was unavailing in both cases 
Splenomegaly was ruled out in one case and splenic atrophy m another (a 
case of sickle cell anemia) Rupture of the spleen was suspected in the 
case of a girl who was lun over by an automobile, the spleen was shown 
to be normal and the patient recovered without an operation The procedure 
may be of great value in such cases, since one injection of 25 c c of Thoro- 
trast followed by the making of a roentgenogram in four hours may tell the 
story 

Cases in Which by the Use of This Method the Position of the 
Right Diaphragm Was Demonstrated 

In two cases the right diaphiagm appeared to be elevated in the flat 
roentgen-ray film, and Thorotrast was used to determine the position of the 



Fig 6 Thorotrast film showing eventration of right diaphragm with elevation of the liver 
Flat x-ray film had given a definite impression of subphremc abscess 


diaphragm In one case m which a subphremc abscess was suspected 
eventration of the right diaphiagm was demonstrated, the liver being merely 
elevated (figure 6) , the fever was due to pelvic inflammation In the other 
case it was shown that a lesion in the base of the right thoiacic cage was the 
cause of the apparent elevation of the diaphragm 
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Cases in Which the Method Was Employed for Scientific 

Information Only 

In a case of xanthomatosis (Christian’s disease) the pioceduie was car- 
ried out to determine whether the thorium dioxide would be taken up in the 
osseous lesions It was not, and the spleen shadow was of normal density 
A second case was one in which left hepatic lobectomy had been performed 
for amebic abscess The film merely showed the absence of the left lobe, 
which apparently had not regenerated 

Cases in Which the Method Was of No Value or Was Confusing 

In eight cases the films made after the injection of Thorotrast did not 
give any information of value for diagnostic purposes In one other case 
the method was not only of no value but it caused the wrong diagnosis to 
be made The roentgenographic diagnosis was metastatic carcinoma of the 
liver There were large vacuolated areas in the liver The case proved at 
necropsy to be one of biliary cirrhosis due to obstruction of the common bile 
duct Long-standing obstruction of the common duct causes dilatation of 
the bile ducts, and it is probable that the appearance of the liver in this case 
was caused by this In other cases of obstructive jaundice we have noticed 
linear, branched spaces in the liver which we interpreted as due to dilated 
bile ducts This appearance may be helpful in determining whether jaun- 
dice is due to obstruction of the common duct or to mtrahepatic disease 

Accessory spleens were visualized m several of the 80 cases of this series 

Conditions in Which the Method May Be of Value 

In the following conditions the procedure may yield valuable informa- 
tion (1) any enlargement or alteration of the liver the cause of which is 
not known, (2) the presence of a mass in the abdomen which might be the 
liver or spleen but the nature of which is uncertain, (3) suspicion of the pres- 
ence of metastases m the liver m cases of carcinoma of an abdominal viscus 
when the question of operability arises, (4) the question of an abscess m the 
liver as the cause of sepsis when no other focus can be located after exhaus- 
tive study, (5) the desire to follow the progress of mtrahepatic or splenic 
disease (made possible by the slow elimination of the metal), (6) the possi- 
bility of traumatic rupture of the liver or spleen, (7) the question of the 
presence of free fluid in the abdomen, (8) uncertainty as to the location of 
the right diaphragm, and (9) the presence of splenomegaly the cause of 
which cannot be determined by other procedures (the least valuable indica- 
tion for the method) 

Contraindications for the Method 

In view of the uncertainty of the effect of alpha radiation by thorium 
dioxide and the possibility of remote conversion of some of the substance 
to a moie radioactive preparation, we suggest that for the present Thorotrast 
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be used only for patients who aie subjects of a rapidly fatal disease In our 
expei lence there have been practically no contraindications for the use of the 
method from other standpoints In the case of patients who have lived for 
many months after the injections there have been no apparent ill effects 
Even extremely ill patients have not appeared to be harmed by the procedure, 
although moribund patients should naturally not be subjected to it It is 
possible that the use of the method may be inadvisable in hemorrhagic con- 
ditions Simultaneous severe liver disease and renal insufficiency has been 
deduced by Kadrnka 9 as a contraindication since this author thinks that 
most of the Thorotrast may be eliminated through the bile and urine, and 
its continuous presence m the circulatory blood might be detrimental 
Whether the latter is true or not, one would hardly desue to make use of 
the procedure m patients with such a serious condition 

Summary and Conclusions 

A new method of visualization of the liver and spleen developed mainly 
by Radt and Oka is described This consists of the intravenous injection 
of thorium dioxide sol, from which the radio-opaque thorium dioxide is en- 
gulfed by the reticulo-endothelial cells of the body Since these are most 
numerous m the liver and spleen these organs are visualized better than 
other parts of the body This method is a laboratory procedure and should 
in no way replace clinical methods of diagnosis It may not be harmless, but 
except for the possibility of radioactivity contraindications are negligible 
Reactions are few and are not serious Eighty cases have been studied by 
us and the value of the method m this sei les has been discussed The re- 
sults alone of this method weie diagnostic of the nature of lesions of the 
lrver in 24 cases Evidence suggestive of the nature of the liver or splenic 
disease was obtained in 1 1 cases The nature of an undiagnosed abdominal 
mass was determined in seven cases Confirmation of enlargement of the 
liver or spleen or both was obtained in 13 cases The method was valuable 
m ruling out lesions of the liver or spleen in 12 cases Supplementary m- 
foimation was obtained from it in 11 cases, so that a working diagnosis at 
least could be made The position of the diaphragm was established in two 
cases The method w r as of scientific value only m tw r o cases No aid was 
obtained from it in eight cases, and in one case the wrong diagnosis w r as 
made on the basis of the method 

The following points may be determined by means of this method ( 1 ) 
the presence of enlargement of the hvei oi spleen, (2) decision of the ques- 
tion of whethei a mass m the upper abdomen is liver spleen or something 
else, (3) the presence of metastascs in the In er, (4) the presence of a pri- 
mary tumor, cvst, or abscess in the liver. (5) in many cases the nature and 
extent of such mtraliepatic diseases as cirrhosis and extensive scarring of the 
liver from sjphihs, (6) the progress of such diseases of the lner, (7) the 
presence of free fluid m the abdomen, (8) the existence of such lesions of 
the spleen as tumor, infarct abscess, fibrosis and leukemia, (9) the exist- 
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ence of rupture of the liver or spleen, (10) the position of the diaphiagni, 
(11) the presence of accessoiy spleens, and (12) possibly the presence of 
obstruction of the common bile duct 

As an adjunct to the previous methods of diagnosis the method is there- 
fore of considerable value Greater expenence with it will reveal its true 
value, its finer points and its limitations 

The authors desire to express their appieciation to Major Virgil Heath Cornell, Curator 
of the Army Medical Museum, for the illustrations m this paper Photographs of roentgen- 
ray films never do entire justice, however, to the details of the films, and the authors will be 
very glad to demonstrate the original films to those who may visit their clinic 
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SOME ASPECTS OF CELL PHYSIOLOGY * 

By W J V Osterhout, New York, N Y 


All agree that progress in medicine depends on accurate knowledge of 
the fundamental laws which govern all life processes The study of these 
laws is the province of General Physiology, whose rise and development have 
been most gratifying, particularly since it has made use of the rapid ad- 
vances of chemistry and physics 

In such studies it seems best to avoid the complexities of higher organ- 
isms and to attack first of all the simpler problems presented by single cells 
This plan has met with a good deal of success, so that General Physiology is 
largely concerned with the study of the cell 

The significance of such studies for medicine is both theoretical and 
practical Only through sound theory can medicine be saved from the 
blight of empiricism, the worst fate that could befall it To theoretical 
studies we must always turn for clear insight into present problems, and for 
the inspiring vision of future conquests Insofar as General Physiology 
succeeds in formulating a sound theoiy of living matter it will render to 
medicine a service of the utmost importance 

The application to medicine of the principles developed by Geneial Physi- 
ology may not be immediate but m the majority of cases it is probable that 
it will eventually occur I shall touch briefly on some instances of this m 
the couise of my remarks 

Let me now call your attention to some cell studies which are of practical 
or theoretical interest 

Aside from pathogenic cells, the study of bacteria, of protozoa, and of 
other unicellular organisms is highly important They not only reveal gen- 
eral laws which govern such organisms, but show apparent departures from 
these laws which are most suggestive in dealing with the pathogenic forms 
Such studies may yield specific methods of checking the parasite without 
injury to the host (as in chemotherapy and in radiation) and of controlling 
its dissemination outside of the body 

Observations on cells of the animal body are carried on in several ways 
A Observations of erythrocytes, lymphocytes and other isolated struc- 
tures, help us to understand the functions of the blood and lymph in health 
and in disease Matters of importance to medicine, such as the absorption 
and giving out of materials by the erythrocyte, and the process of phago- 
cytosis have been successfully studied m this way 

B Certain eggs, especially those of cold-blooded animals, lend them- 
selves readily to experiment and to nncrodissection which of late has made 
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great advances From such material came the discovery of artificial par- 
thenogenesis and much of our knowledge of the physical basis of heredity 

C In transpaient tissues, as the ear of the rabbit and the tail of the tad- 
pole, the giowth of cells can be followed under the microscope The be- 
havior of lymphatics and of kidney cells can be directly observed m other 
animals 

D Tissue cultures in vitro are most useful Observations on the arti- 
ficial production of overgrowths in such cultures aie a case m point, likewise 
the effect of growth-inhibiting substances obtained from adult organisms, 
and the effects of roentgen-rays Certain tissues of the kidney can be ob- 
served m this manner 

Comparison of animal and plant cells yields general laws of fundamental 
importance An example is the conclusion that every living cell has a 
lipoidal surface It follows that substances soluble in lipoid should be more 
readily absorbed by the cell surface (whether they pass from the surface 
into the body of the cell depends on other factors which have recently been 
pointed out m the “ multiple partition coefficient ” theory) This suggested 
a useful generalization regarding anesthesia, 1 e , that substances like ether 
and chloroform are good anesthetics because they are soluble m lipoid ma- 
terials and hence readily enter the cell surface 

Another example is found in physiologically balanced solutions Certain 
animal and plant cells can live m distilled water but when we add sodium 
chloride it is toxic unless accompanied by the right amount of calcium A 
solution containing salts in such proportions that the toxic effects of each 
are counteracted by the other is called a physiologically balanced solution 
This explains the advantage of Ringer’s solution over pure sodium chloride 
(’physiological saline) 

Physiologically balanced solutions are important for all kinds of cells 
Recognition of this has led to improved clinical methods Formerly the 
cerebrospinal canal was perfused with salme with disastrous results these 
disappeared when a balanced solution was used 

The comparison of plant and animal cells has been useful m many ways 
Thus it has been found that plants may be far more sensitive than animals 
to substances produced m blood and other body fluids under disease con- 
ditions so that such changes may be readily detected by making appropriate 
tests on plants 

I should like to mention one more example General Physiology is much 
concerned with respiration as a fundamental activity of living matter Ac- 
cordingly a comparison of respiration in various types of cells becomes of 
interest It has been found that the cells of malignant tumors ha\e a \ery 
different respiration from the normal cells which surround them Such a 
discovery is very significant 

Although many of these experiments were performed on excised tissues 
or even on whole animals of a very simple sort, the point of view m all cases 
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was that of cell physiology and the object was to arrive at the fundamental 
laws which govern living matter in genei al 

It should be emphasized that the application of physics and chemistry to 
medicine has come by way of General Physiology to a very large extent 
Electrolytic dissociation and the Donnan equilibrium are good examples 
The former is now too familiar to call for comment, the latter has found 
application in explaining the distribution of electrolytes m the case of 
erythrocytes and between blood and tissue fluids in edema 

It is not sufficient merely to study cells from the outside as m the experi- 
ments hitherto discussed We need to get inside the cell m order to know 
what goes on there under a great variety of conditions Ordinary cells aie 
too small to permit this to a satisfactory degree for physiological purposes 
But it is fortunately possible in the case of certain aquatic plants having cells 
larger than a pigeon’s egg Such cells can be kept alive for days while 
impaled on a capillaiy through which electric currents as well as various 
materials can be made to pass This enables us to attack some fundamental 
problems which would otherwise be inaccessible I shall deal more at length 
with this subject as it has not hitherto been placed directly before the medical 
public 

We employ two general methods which are made to check each other as 
far as possible 

1 Determination by chemical analysis of substances passing m or out of 
the cell and of processes occurring in its interior 

2 Measurement of the electrical changes which take place m the cell 
These methods have shown that these appaiently simple cells are in 

reality exceedingly complex They consist of a very thin layer of living 
matter (protoplasm) with a clear watery fluid inside (cell sap) and a firm 
cellulose wall outside In spite of this simple structure they perform most 
astonishing feats 

We find, for example, that this thin layer of protoplasm (less than 1/250 
of an inch thick) excludes some substances but acts as a trap for others, such 
as potassium, which may become forty times as concentrated inside the cell 
as outside Hence it commonly happens that the fluid inside the cell (l e , 
the sap) is very different from the sea water in which it glows 

Strange to say, when some of this sap is applied to the outside of the cell 
it soon causes death This suggests that when animal tissues are crushed 
or injured, so that the internal fluids of the cell escape and come in contact 
with the outside of other cells, they may have a deleterious action Whether 
certain cases of wound shock can be explained in this way remains an open 
question It is stated that when a muscle is crushed deleterious effects are 
produced m other pavts of the body if the blood is allowed to circulate 
through the injured part, but not otherwise 

In seeking an explanation of this we found that the electrical state of the 
cell is completely altered when sap is applied to the outside, for it cieales a 
considerable electric potential directed from the outside of the cell to the 
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inside This is in itself an interesting discovery for it shows that the very 
thin layer of protoplasm has an inner surface differing greatly from the 
outer This has been confirmed m other ways For example, when we 
apply certain toxic substances to the inner surface (injecting them through 
a capillary tube) the cell dies sooner than when they are applied to the outer 
surface (The introduction of the capillary does not account for this result 
for it is introduced into every cell, including the controls ) 

The electrical measurements are important m many ways They enable 
us to detect even slight injuries, to measure the degree of injury and of re- 
covery from injury, and to follow the process of death step by step These 
methods are of especial value in the numerous cases where the cell retains its 
noimal appearance after electrical tests show it to be dead 

We may thus hope to substitute measurements and quantitative concepts 
for such vague and unsatisfactory expressions as normal vitality, injury, 
reco\ ery, and death 

If a small area of the cell be injured and we connect it electrically to 
an uninjured spot, we obtain the so-called “ current of injury ” Ordinarily 
the injured spot is negative but we have succeeded in making it positive and 
in thus reversing the “ current of injury ” 

Certain of these plant cells behave electrically like muscle and nerve 
When a muscle or a nerve is stimulated an electrical disturbance passes along 
it Some plant cells give very similar electrical responses when stimulated 
electrically or by pressure, by reagents (including alcohol), or by change of 
temperature 

Such plant cells are highly desirable for experimental work because they 
act like single fibeis of nerve or muscle It is very difficult to obtain single 
nerve 01 muscle fibers for this purpose 

Just as the heart muscle sets up spontaneous rhythmic electrical dis- 
turbances Avhich we record by means of the electrocardiogram, so do these 
plant cells, and they yield photographic records Avhich are sometimes very 
much like those of the heart The electrical disturbance which passes along 
the plant cell may perhaps be explained by the movement of potassium ions 
but this requires further investigation 

Pursuing the analogy we may recall that the nervous mechanism does 
not always function properly and that the causes are not well understood 
It is therefore of interest that m plant cells certain reagents suppress for days 
at a time the normal electrical response after which irritability may be re- 
stored by changing the solutions bathing the cell 

It is of interest, too, to find that we can also bridge over a dead spot on 
the plant cell by making a “ salt bridge ” consisting of cotton moistened Avith 
saline The electrical impulse will pass over this “ salt bridge ” 

These electrical effects seem to depend on the presence of a non-aqueous 
layer at the surface of the Avateiy protoplasm The smallest break m this 
layer causes death, 1 e , all the electrical effects disappear at once and sub- 
stances can then pass in and out as they could not in a living cell The dead 
cell may for a tune lemain chemically about as it was when ah\e 
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This brings up the problem of the passage of substances into and oi> jt oi 
the cell In the living cell this exchange is restricted by the presence / of the 
oily or hpoidal layer since only those substances soluble in it ca/^ to n pass 
through C 

It seems possible that the presence of this non-aqueous layer together >r\uth 
the production of carbon dioxide by the celt may explain the accumulatior£L^_ of 
such substances as potassium in the cell Most cells contain a much higher S 
concentration of potassium than exists in the external solution which bathes 
them We can bring about a similar state of affairs in an “ artificial cell ” 
with a non-aqueous surface provided we supply carbon dioxide to the in- 
terior 


Problems of medication and of nutrition are intimately allied to this 
study, which seeks to determine the mechanism by which all substances pass 
m and out of the cell Examples of this will at once occur to you, such as 
the proper administration of iodine and of iron which can be given in a 
variety of forms The problems of excretion and of secretion, especially 
of the kidney, should here be mentioned 

These artificial cells throw a good deal of light on the relation between 
the cell and its environment It was formerly thought that a growing cell 
comes into approximate equilibrium with the solution bathing it We now 
see that when the cell grows without changing its chemical composition it is 
due to a “ steady state ” in which water and electrolytes enter the cell m the 
same ratio, just as they do in the artificial cell This “ steady state ” may be 
very far from an equilibrium 

It is a very interesting fact that we can imitate some of the characteristic 
electrical effects of the cell by means of such artificial cells This has a good 
deal of significance because electrical effects play a special role in the study 
of living matter It is often said that life phenomena must always elude us 
because they involve so many variables and especially because we change 
these variables to an unknown degree whenever we subject the organism to 
experimental treatment But electrical methods detect such small departures 
from the normal that we may hope to minimize such unknown disturbances 
And the use of single cells and of artificial cells enables us to analyze the 
effect of the single variables to a remarkable degree If such studies can 
yield measurements of all the variables we may be sure that the analytical 
resources of modern science can deal with them satisfactorily This should 
provide a rational basis for biology and for medicine 



EDITORIALS 

ENTRANCE REQUIREMENTS 

Whether or not such thorough-going reorganization of the practice of 
medicine as is advocated in the majority report of the Committee on the Cost 
of Medical Care ever is put into effect, it is evident that the relationships of 
the physician to his colleagues, to the hospitals, and to an increasing number 
of social agencies are destined to become closer and will constitute a larger 
part of his professional life The relatively simple role played by the 
physician when he cares for a sick person single-handed is becoming re- 
stricted to cases of minor illness In an increasing number of instances the 
doctor must work in conjunction with nurses, with laboratory specialists, 
with roentgenologists, with administrative and professional staffs of hospi- 
tals, and with consultants Very frequently he finds himself allied with 
public health officials and with social service agencies He is called upon 
for statements concerning his patients by charitable institutions, by insur- 
ance companies, by industrial accident commissions, and by various courts 
of law The results of his examinations often determine fitness for athletic 
sports, the question of employment or of discharge from employment, 
suitability for matrimony, and even whether a criminal is to be hanged or 
hospitalized 

The physician's professional value today is dependent not alone upon his 
own knowledge and skill, but upon his wisdom and unselfishness in the 
choice of his collaborators and his ability to work in harmony with them 
The physician’s social value depends likewise not solely upon the grade of 
his professional attainments but upon those qualities of heart, of judgment, 
and of integrity which induce him to accept the role of arbiter which society 
so frequently thrusts upon him and to show himself worthy of the trust 
In these relationships with patients, with colleagues and with society, 
there is inherent a demand for absolute trustworthiness In no other field 
of human activity perhaps is a man so frequently called upon to make de- 
cisions which are contrary to his own economic interests, or which involve 
the assumption of grave responsibilities, or which lead to the loss of sorely 
needed rest If, then, the evolution of the medical profession is to increase 
still further the organization for medical care and integrate this organiza- 
tion even more closely with all the other social agencies of the community, 
how vital it is to the future of medicine that those admitted to its ranks 
should measure up well, not only to the intellectual demands which they 
must meet, but to the demands for character 

The medical schools, through their entrance requirements, hold in their 
hands the power to raise or to lower the standards of the medical profession 
of the future The responsibility is a great one It will not be met if 
admission to the medical school is granted on scholastic attainments alone 
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It is not difficult to set up criteria of intellectual accomplishments which will 
eliminate most of the intellectually unfit, but it is exceptionally difficult to 
determine who will and who will not be worthy of trust The selection of 
men for character as well as for ability is, however, a recognized necessity 
in many types of human organizations This principle of selection should 
be openly adopted by our medical schools 

THE INFLUENCE OF THE ADRENAL CORTEX UPON SALT AND 

WATER METABOLISM 

The development of knowledge of the function of each of the vanous 
glands of internal secretion frequently runs a curiously similar course Re- 
search into the nature of the role of such a gland in the body economy is 
usually followed along one of two lines which are well defined The first 
involves the study of the effects of deficit, such as may be obtained by com- 
plete or partial removal of the organ in question, leaving the rest of the 
body, as far as possible, intact and uninjured The second method consists 
m attempts to produce effects from replacement of the secretion in question 
either by gland transplant or by the elaboration of an active extract of the 
characteristic principle Use of such a potent preparation will either make 
up the deficit produced by removal of the gland itself, or, if given m excess, 
may enable the investigator to observe the physiological effects of hyper- 
function 

Speculation as to the possible function of a hormone whose action is 
not understood usually proceeds along one of two paths The one con- 
siders the hormone to be an essential link in some more or less clearly 
defined metabolic activity, while the other is based on the theory that it has 
some detoxifying action The second idea has been advanced to explain, 
at one time or another, the action of most of the known hormonal secretions, 
particularly during the period before a satisfactory preparation of the 
hormone itself has been isolated The name pituitary suggests the ancient 
theory of its function — to rid the body of effete matenals by way of the 
nasal secretions The idea has recurred frequently, particularly as regards 
the secretion of the pancreas, that of the thyroid gland, and, most recently, 
regarding that of the parathyroids As each hormone is isolated in a form 
sufficiently pure to enable satisfactory experimentation to be carried out 
without confusing side reactions due to the presence of impurities, the 
theory of detoxification in each case disappears Since studies have been 
possible with the aid of parathormone, articles on guanidine tetany have 
disappeared from scientific periodicals 

The history of the study of the function of the adrenal cortex furnishes 
still another case in point Until very recently the arguments of the pro- 
ponents of a “ detoxification ” theory about evenly balanced those of in- 
M'stigators who considered that it fulfilled a specific metabolic function 
Indeed, confusion has been so great that previous interpretations of the 
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most obvious clew were based on tbe theory of detoxification, which has 
proved to be quite erroneous It has been known for nearly seventy-five 
veais that removal of the adrenals, in the absence of accessory tissue, 
eventually causes death, the labors of a large group of investigators during 
the past two decades have proved that the “ vital ” portion of the gland is 
the cortex Over the same period of time the observation has been made 
repeatedly that the injection of fluids containing salt will maintain the lives 
of animals deprived of their adrenals for periods several times as long as 
the survival periods of untreated controls Stewart and Rogoff (1924), 
and Banting and Gairns (1926) have reported convincing experiments on 
dogs Marshall and Davis (1916) and Corey (1928) have reported 
similar results in cats Marine and Baumann (1927) found that not only 
physiologic saline solution or Ringer’s solution, but sodium acetate as well, 
by daily mtraperitoneal injection, were effective in prolonging the lives of 
adrenalectomized cats Sodium glycerophosphate was less effective, but 
much more potent than glucose They concluded that the sodium ion 
rather than the chloride ion was responsible for the favorable effect 
Baumann and Kurland have particularly stressed the loss of chloride and 
of sodium from the blood plasma of the suprarenalectomized cat Of the 
authors advocating the use of sodium chloride in the treatment of Addison’s 
disease, Rogoff especially has stressed the importance of injections of 
physiological saline solution as an “ indispensable aid ” m the treatment of 
the acute manifestations, which are certainly very closely allied to the experi- 
mentally produced insufficiency Nearly all of these observers, however, 
explained their findings on the theory of “ detoxification ” — a flushing out 
of poisons formed in the body as a result of normal or of perverted me- 
tabolism The idea dies hard that some of the products of normal metab- 
olism may be toxic and must be dealt with by a special means It is by 
no means impossible that such may yet turn out to be the case, and that 
endocrine secretions may be involved, but each time the theory has been 
postulated in the past it has been disproved 

The similarity between the clinical picture of the crisis m Addison’s 
disease, of adrenal insufficiency in the experimental animal, and of the 
general condition of “ shock ” is very striking In the experimental adrenal 
insufficiency, blood concentration, loss of body weight and deh) dration 
occur Loeb has recently shown that a characteristic loss of sodium occurs 
from the blood and extracellular fluids, and that the loss takes place through 
the kidneys Loss is possible through the gastrointestinal tract as m the 
shock produced by cholera or intestinal obstruction, as well as m the fluids 
lost into the tissues in traumatic shock, but neither of these routes is im- 
portant m producing the loss of sodium, the dehydration, and the concen- 
tration of the blood in adrenal insufficiency When injections of the corti- 
cal hormone are made into such an animal, the kidney threshold for sodium 
is again raised to the normal level, and the plasma electrolytes resume their 
normal concentrations Loeb advances the opinion that the cortical hor- 
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mone regulates sodium metabolism just as parathormone legulates that of 
calcium 

The discovery of this regulation of sodium metabolism is of great sig- 
nificance Investigation of the behavior of the inorganic constituents of 
the body fluids in recent years, particularly by Gamble, has indicated that 
the electrolyte concentration controls the amounts of fluids which the body 
contains Loss of electrolytes inevitably produces loss of fluid as well 
This must necessarily follow from the obvious conception that a stable 
osmotic pressure, as well as a stable temperature and acidity, is essential 
to the integrity of the living organism Since it has been shown that the 
concentration of total base regulates the total concentration of electrolytes 
— which in its turn regulates the osmotic pressure — and since sodium ac- 
counts for 85 to 90 per cent of the total base of the blood plasma and 
extracellular water, the predominant role of the adrenal cortex in the regu- 
lation of the metabolism of salt and water, by reason of its control of the 
excretion of sodium can readily be appreciated An interesting corollary 
to the effect of the cortical hormone upon salt and water metabolism is the 
fact that the hormone is powerless to relieve adrenal insufficiency in the 
(xpenmental animal if sodium chloride or some other sodium salt is not 
pi ovided at the same time in adequate amounts Hetzel has shown that the 
plasma volume may drop about 50 per cent with the loss of sodium and 
chlorjd\m the urine in adrenal insufficiency The volume may double, on 
the other 4iand, if large amounts of the hormone are given intravenously, 
together with ample salt, but the result is not lasting Other mechanisms 
appear to be able to counteract such an effect 

Recent studies have made much clearer the impoitance of adrenalin, 
the hormone of the adrenal medulla, in caibohydrate metabolism, the control 
of which 'it appears to shaie with insulin The uncovering of the role 
which the other portion of the adrenal gland plays in the metabolism of salt 
and water indicates the fundamental importance of this organ in quite a 
different phase of the body economy One or both of these functions may 
or may not ha\e an intimate bearing on the less obvious and more subtle 
effects of adrenal dysfunction which clinical observations indicate exist in 
sex development and growth, and in the interaction of the other endocrine 
glands 


George A Harrop 
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Case Studies in the Psychopathology of Cinne By Ben Karpman, MD, Psy- 
chotherapist, St Elizabeth’s Hospital, Professor of Psychiatry, School of Medi- 
cine, Howard University, Washington, D C 1042 pages The Mimeoform 
Pi ess, Washington, D C 1933 Price, $12 00 

This massne volume is the recoid of five cases seen by the author in Howard 
Hall, the Depaitment for Criminal Insane at the federal psychiatric hospital under 
the superintendentship of William A White, M D , F A C P , who has inspired much 
of the progress m the scientific treatment of criminals 

As the author states m Ins preface “No apology is needed at present for any 
attempt to elucidate the problem of crime Of all social problems it is undoubtedly 
the most pressing, of all the influences, the most demoralizing one No economic 
expression of its cost, howevei high, can ever depict its present and far-reaching 
effect upon the community The social, ethical, and aboie all individual psychic 
effects of crime go to the root of communal life and threaten it with destruction 
Cancer-like it encroaches upon healthy living, normally functioning members, thriv- 
ing at their expense, absorbing eveij thing that may be useful to the social body but 
giving nothing in retui n ” 

Hus volume presents an excellent example of the ideal case history as presented 
from the patient’s viewpoint supplemented by the opinion of his associates Each 
history is presented in a scientific and systematic manner beginning with the official 
record which contains a brief statement of the patient’s crime, his family history, his 
personal history, w ith detailed statement of his present illness, follow ed by the results 
of the psychiatric examination, physical findings, laboratory findings, and progress 
while in the hospital 

As the author states “ Many books written by criminals themselves w hile giving 
detailed accounts of how crimes are committed leave almost entirely unanswered the 
question of w-hy the crime is committed Routine psychiatric histories are in most 
cases quite unreliable and give only misleading pictures of the case ” 

As a method of bringing out the intricacies of the psychogenetic factors in 
criminal behavior, the author has had the patient present in autobiographical form, 
sometimes m a rather boresome manner, his owm history Psychoanalj sis in any 
of its forms has been used only to a limited degiee, and the author is apparently not 
arguing for psychoanalysis although he is an accredited practitioner of this art 

As the reviewer spent hours v'admg through ream upon ream, he w r as impressed 
with the scientific value of this type of case history He could not recommend the 
book as light reading, except for its aphrodisiac effect, especially the lurid details, 
of Case No 3 In spite of the fact that details are not missing, the reader is not 
offended by the vividness of the experiences One might at first criticize the 
voluminousness of these histories, but further consideration convinces the re\iewer 
that the object of the author is only gained by such detail As he himself states in 
the opening paragraph of the first case “the general type of information ordinarily 
obtained from a patient gives one but little clue to the -vast pathology that may be 
involved ” 

No matter what the reader’s theorj mav be as to the cause of crime, he will find 
within this lolume a great deal of enlightenment, and he will be impressed with the 
need for more careful consideration of the ps\ chogenetic factors in e\ervdav life 
“ The criminal,” after all, represents a member of society w’ho has been caught The 
internist meets in his practice e\ er\ daj potential criminals who through human 
interest and understanding ma\ be pre\ented from anti-social beha\ior Too much 
cannot be said in fa\or of careful consideration of the ps\ chogenetic factors Dr 
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Karpman has not only contributed a valuable treatise to the as yet rather limited 
bibliography on the genetics of crime, but he has also contributed five case histories 
which will give any sincere physician a better understanding of human behavior 
And since medical science has been asked to contribute its part to the solution of 
crime, it is well that more members of the profession become acquainted with the 
painstaking work that is being done by their conf 1 eres in this field 

J L McCartney, M D , F A C P , 

Director, Classification Clinic, 

Elmira Reformatory, Elmira, N Y 

The Tides of Life The Endocrine Glands in Bodily Adjustment By R G. 

Hoskins, PhD, MD, Director of Research, Memorial Foundation for Neuio- 

Endocrine Research, Research Associate in Physiology, Harvard Medical School 

352 pages W W Norton and Company, Inc, New York 1933 Price, $3 50 

The author is a noted physiologist who has spent most of his professional life in 
research in the field of the internal secietions His own work and interest and his 
editorial activities have given him a very broad knowledge of the tremendous litera- 
ture of the subject 

It was no easy task that he set for himself, that of presenting m a semi-popular 
style “ the more significant aspects of endocrinology as known today ” without in- 
dulging too freely m its romantic temptations, but the author has succeeded very well 
indeed in giving a lucid, reasonably concise and sufficiently conservative exposition 
of his subject 

As might be expected he seems happier m his discussion of the laboiatory fea- 
tures than in the clinical portions of the book and if certain cutics take exception to 
the rather frequent inclusion in some chapters of “ interesting speculations ” they 
must admit that the authoi is usually careful to label them as such 

The book may be highly recommended to the audience foi whom it is evidently 
intended, namely pi actitioners of medicine, students and intelligent laymen with an 
interest in biology 

TPS 

Anatomy of the Biain and Spinal Cord By William W Looney, AB, MD 

Second Edition F A Davis Company, Philadelphia 1932 Price, $3 50 

This book is a concise description of the nervous system The preface leads one 
to assume that it has been written as a text for medical students (the preface of the 
first edition is not included in this printing) If this assumption is correct it carries 
with it an obligation to develop the subject m a manner which is understandable to a 
beginner in the subject To quote Dr Looney “It is suggested that the student 
familiarise himself with the external and internal configurations of the brain, as 
well as of the spinal cord, before undertaking the study of the tracts, as this will 
greatly facilitate Ins comprehension of them ” (page 83) Then follows a systematic 
description of the long tracts of the cord throughout their entire couise, both spinal 
and cranial including many references to associated tracts and centers of the brain, 
none of which have received the slightest previous attention on the part of the author 
I lie meninges and blood supply are handled with the same disregard of the struc- 
tures with which the\ are associated The medulla oblongata, pons and midbram 
arc discussed m the order named Finally, after a somewhat didactic discussion of 
the cranial ner\cs there follows a description of the cerebellum and forebram 
l hroughnut this uarrxtne the most liberal reference is. made to hitherto undcscribed 
p trts of the brain SurcK with a subject as inherentlj complex as that of neuro- 
m ttoim '•licit an added handicap as this method imposes lias little to recommend it 
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The classification of receptors on the basis of their relation to the three primary 
germ layers appears to lack substantiation in fact Neither exteroceptors, proprio- 
ceptors, nor interoceptors are confined to any one genn layer It seems almost m- 
concen able that such an error as this could find its w ay into a textbook 

In Ins anatomical description the author is both concise and clear, but there is a 
conspicuous lack of reference to the phylogenetic relationships existing m the nervous 
system, a subject which is assuming more and more significance m medicine as is 
shown by the greater resistance to pathological processes exhibited by the more 
primitive structures as contrasted with the newer parts The author has stressed 
the function of the various structures in a convincing manner and his brief explana- 
tion of the phenomenon of nerve degeneration is a happy inclusion which is seldom 
encountered in works of this kind 

A useful general bibliography is appended to the text 

C L D 

The PiactitionePs Libtary of Medicine and Sin geiy Supervising Editor George 
Blumer, MA (Yale), MD, FA CP , David P Smith Clinical Professor 
of Medicine, Yale University School of Medicine, Consulting Physician to the 
New Haven Hospital Volume IV N onti aumatic Sin gay Associate Editor 
Theodore S Moise, Jr , B A , M D , Surgeon to the Eastern Maine General 
Hospital, Bangor, Maine xlvm -f- 1146 pages, 335 illustrations D Appleton 
and Company, New York and London 1933 Price, $10 00 

The first three volumes of The Ptactitioner’s Libraty of Medicine and Surgery 
dealt, respectively, with Anatomy and Physiology as Applied to Practical Medicine, 
The Technic of Physical and Laboratory Examination in Clinical Medicine, and 
Practice of Medicine The present volume (IV, Nontraumatic Surgery) contains 
sections contributed by twenty writers most of whom have been chosen because of 
special interest and experience in the fields which they have been asked to treat 
Much inequality m completeness of presentation is evident m passing from one sec- 
tion to another, for instance, surgery of the pericardium and heart together occupy 
57 pages while carcinoma of the prostate is allotted about 2 When evidences of 
compression in order to include such a wide field are so obvious, the wisdom of 
devoting space to surgical technic may well be questioned Operative procedures 
are not to be learned from books As a general reference work, the present volume 
will serve its purpose well If it could have been developed as tw'O volumes it would 
have been still more useful The typography is excellent and the illustrations are 
well reproduced Since this volume is of greater interest to the surgeon than to the 
internist, fuller description cannot be given here 

C V W 

Endocrine Medicine By' William Exgelbach, MD, FACP, BS, MS, DSc 
Professor of Clinical Medicine, St Louis University School of Medicine, 191 1— 
24, Physician-in-Chief, St John’s Hospital, 1909-24, Member of Staff St Louis, 
City, Jewish, Baptist Sanitarium, and Maternity Hospitals, President of As- 
sociation for Study of Internal Secretions, 1922-23 , President of the St Louis 
Medical Society, 191S , Fellow of The American Medical Association and Ameri- 
can College of Physicians, Member Missouri, Illinois, New' York and Southern 
Medical Societies with a Foreword by Lew ell\ s F Bvrxer Professor 
Emeritus of Medicine, The Johns Hopkins Unnersity School of Medicine 
Volume I, Geneial Constduations, xx\ m -j- 460 pages, 139 illustrations, Volume 
II, The Infantile Endoct mopathies. The Juzemle Endocnnopathies, xMii-f-473 
pages, 109 illustrations Volume III, The Adolescent Endocnnopathies 1 In 
Adult Endocnnopathies , xxt\ -f-862 pages, 255 illustrations. Volume IV Bibli- 
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ogiaphy, Index, 11 7 pages Charles C Thomas, Springfield, Illinois 1932 
Price, $35 00 for four volumes 

Review of Endocrine Medicine has been delayed awaiting the appearance of the 
fourth volume containing the Bibhogiaphy and £he Index During this interval 
came word of the death of the author To his enthusiasm for his chosen field, his 
industry and thoi oughness this work has become a very fitting testimonial What 
better memorial can be conceived than that which makes it possible for a teacher, 
clinician, and investigator to record in permanent form the results of his endeavors 
and the conclusions derived from mature experience 1 Thus, much which would 
otherwise have perished with the man is preset ved to be of use to others and to 
augment the totality of knowledge 

In the first volume of Endocnne Medicine are presented the essential geneial 
considerations such as gross and microscopical oiganology, and the physiology of the 
endocrine systems The etiology of ebstut bailees of function of the endocrine glands 
is then discussed from both extrinsic and inti insic standpoints, and these chapters ai e 
followed by a series giving first the diagnostic procedures in the investigation of the 
endocnne state of the patient, and then a discussion of the endocrine reactions This 
volume is concluded with chapters on the relation of the endocrinopathies to geneial 
medicine and to public health The second volume is devoted to the infantile and 
juvenile endocrinopathies Under the first division thyroid, hypophyseal, biglandular, 
gonadal, and parathyroid disorders are considered in the order named For the 
juvenile endocrinopathies the order of presentation is much the same, the parathyroid 
section being replaced by one on the thymic syndiomes The third volume deals 
similarly with adolescent and adult endocrinopathies, 298 pages being devoted to the 
former and 563 to the latter The fourth volume gives an extensive bibliography, by 
chapters, with alphabetical listing under each This fills 51 pages, and is followed 
by detailed name and subject indexes 

Endocrine Medicine is the product of a courageous and successful attempt to put 
m orderly ariangement the content of this highly labile subject It establishes routine 
procedures for investigating and evaluating the endocrine state of the individual 
Throughout, it is very well illustrated and is replete with charts and tables for dif- 
ferential diagnosis More than 2000 clinical case repo; ts are utilized, many of them 
of patients who had been observed for more than ten yeai s Therapeutic procedures 
are discussed with a rational scientific conservatism which, too often, has been found 
wanting m this particular field This set should have a place m every medical library, 
but it is of more than reference value It gives the entire essential subject mattei foi 
the pediatrician or internist who is concerned especially m this field, and for all others 
engaged m medical practice of any description it provides a wealth of informative 
and stimulating material Even with the lesser manifestations of endocrinopathy, 
there are certain inherent predispositions to diseases of other systems, knowledge of 
which places the practitioner in a strategic position m respect to differential diagnosis 

C V W 

Acidosis and Alkalosis By St\nley Graham, MD, FRFPS, Leonard Gow 
Lecturer on the Medical Diseases of Infancy and Childhood, University of 
Glasgow, and No \h Morris, M D , B Sc , DPH, FRFPS, Lecturer m Bio- 
chcnnstn University of Glasgow Ed I xi -f- 203, 13X19 cm William 
Wood and Company, Baltimore, Md 1933 Price, $275 

In this small volume the authors have attempted to present a general survey of 
the fundamental concept-, of acid-base equilibria .is these are related to acidosis and 
tlkalo-.it. ] hi- has been accomplished, and the mode of presentation is adopted to 
the understanding oi the clinical reader 
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The subject mattei of the book falls naturally under three general headings The 
first section deals with the reaction of the blood, the physical chemistry of carbonic 
acid and a survey and explanation of the terms to be employed in the following ex- 
positions The second portion treats of the clinical applications of changes m acid- 
base equilibria in various types of disease Diabetes, nephritis, gastro-enteritis, 
cyclical vomiting, ketosis, salicylate poisoning, anesthesia and other topics are dis- 
cussed The third part is in die nature of an appendix and embraces the ketogemc 
value of foods, the preparation of reagents and a discussion of normal and molar 
solutions 

In covering so wide a field the authors have been unable to treat these subjects 
with thoroughness or completeness Nevertheless m each instance the important 
and often the most recent information on die subject has been satisfactorily presented 
It is to be regretted that dn oughout the volume, in chemical equations indicating 
the dissociation of electrolytes, the ions formed do not show their respective charges 
The table on page S is antiquated It is now generally conceded among physical 
chemists diat strong electrolytes are moi e than 99 9 per cent dissociated in aqueous 
solution In the chapter on the reaction of the blood nothing is mentioned concerning 
the nice difference in pH between arterial and venous blood 

On die whole the purpose of the audiors as set fordi in the preface, namely, to 
present the subjects of acidosis and alkalosis and dieir medical importance in a 
mannei that will interest the clinician has been well fulfilled 

J C K, Jr 

Modern Aspects op Gasti o-Enterology By M A Araf\, MRCP (Lond ), Medi- 
cal Assistant to Guy’s Hospital, London, Medical Tutor to the Egyptian Univer- 
sity and formerly senior medical registrar to Kasr-El-Amy Hospital, Cairo 
xvn -j- 374 pages , 17 X 23 cm William Wood and Company, Baltimore 1933 
Price, $8 25 

The title. Modem Aspects of Gasti o-Entei ology, is in itself inviting, the com- 
pactness of die volume and the airangement of material will appeal to those who 
have long wished for a brief treatise on Gastro-Enterology 

1 hough the author has chosen for discussion only some of the more important 
diseases of die gastrointestinal tract he has dealt widi most of the other conditions 
in die sections on general methods of investigation and differential diagnosis Never- 
theless many subjects have received only brief mention in order to keep the size of 
the book within limits The roentgen-ray plates illustrating certain of the com- 
moner gastrointestinal abnormalities are excellent 

It is interesting that chronic gastritis, a disease the existence of which was 
disputed a few years ago, is accorded a prominent place in this volume In view' of 
recent advances in gastro-enterology it is fair to state that chronic gastritis deserves 
increasing attention and diat die author has done wisely m recognizing this fact 

The audior is cautious in accepting new forms of treatment and he admits 
frankly that such modern methods of therapy as Fogelson’s mucin and Glassner’s 
pepsin have not passed die experimental stage The decided denunciation of the 
ambulatory treatment of peptic ulcer will come as a surprise to many of us although 
diere can be no question that rest is of the greatest importance in the treatment of 
this condition The audior predicts diat “ die day is not far distant w hen we shall 
realize that, if adequate medical treatment of peptic ulcer fails and if there is a 
real indication for operation, anj thing short of gastrectomy is unlikely to result m 
a permanent cure of die patient ” 

The chapters on The Pancreas, The Simulation of Gastrointestinal Diseases 
and Practical Dietetics are excellent The latter two chapters are especially good 
since they give die student information which is too little stressed in the ordmarv 
medical curriculum 
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Perhaps the fact that the author’s experience has been obtained chiefly in Eng- 
land and Egypt accounts for his failure to lefer to some of the more prominent 
names in American Gastro-Enterology The index of subjects, too, could be more 
complete, and certain diseases, such as cancer of the stomach, deserve a fuller dis- 
cussion The influence of Hurst, with whose clinic the author was associated, is 
evident in many of the opinions expressed 

The book may be recommended as a valuable addition to the library of practi- 
tioners and of students of gastro-enterology 


S M 
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The New York Academy of Medicine will conduct its Sixth Annual Graduate 
Fortnight, October 23 to November 3, 1933 The two weeks will be devoted to 
metabolic diseases Many clinics will be given by Fellows of the College Dr 
Walter W Palmer, New York City; Dr Emanuel Libman, New York City, and Dr 
Priscilla White, Boston, are Fellows of the College who will address evening sessions 


Acknowledgment has been made in these columns from time to time of gifts to 
the College Library of publications by members The College has been engaged for 
some time in the collection of a library of books of which Fellows and Associates 
aie the authors The Library is maintained as a memorial to its members Its use- 
fulness and value, as well as sentiment, will increase as the College grow's older 
Recent contributions by the authors include 

Dr O H Perry Pepper (Fellow 7 ). Philadelphia, Pa, and Dr David L Farley, 
Philadelphia, Pa — 1 book, “Practical Hematological Diagnosis”, 

Dr John Favill (Fellow), Chicago, 111 — 1 book, “Outline of the Cranial 
Nerves ” , 

Dr H M Margolis (Associate), Pittsburgh, Pa — 1 book, “Conquering 
Arthritis ” , 

Dr William Gerry Morgan (Fellow 7 ), Washington, D C — 2 reprints, 

Dr Julius P Dw r oretzky (Fellow), Liberty, N Y — 1 reprint, 

Major Leon A Fox (Fellow), Medical Corps, U S Army — 1 reprint, 

Dr Frederick R Taylor (Fellow), High Point, N C — 4 reprints. 

Dr Philip B Matz (Fellow 7 ), U S Veterans’ Bureau — 1 reprint. 

Dr Hj-man I Goldstein (Associate), Camden, N J — 1 reprint, 

Dr William A Groat (Fellow), Syracuse, N Y — 2 reprints, 

Di M D Levy (Fellow), Houston, Tex — 17 reprints, 

Dr W R Brooksher, Jr (Fellow 7 ), Fort Smith, Ark — 2 reprints, 

Dr George W Parson (Associate), Texarkana, Tex — 4 reprints 


Dr Eugene E Murphey (Fellow), Augusta, Ga , retired as Chairman of the 
Augusta Board of Health on June 9th, after serving for more than tw enty-five years 
Dr Murphey is credited as being the first health officer in Georgia to recommend and 
use tuberculin tests for dairy cattle establishment of mosquito control , chlorination 
of the citj's w 7 ater supply, establishment of municipal laboratory, establishment of 
routine inspection of school children, and the practical elimination of rabies 


At the meeting of the National Tuberculosis Association at Toronto during June, 
Dr Stuart Pritchard (Fellow), Battle Creek, Mich, was elected President and Dr 
H R M Landis (Fellow 7 ), Philadelphia, Pa, Second Vice-President Dr Kennon 
Dunham (Fellow 7 ), Cincinnati, Ohio Dr Willard B Soper (Fellow), New Ha\en, 
Conn, Dr Janies J Waring (Fellow), Denver, Colo, and Dr John H Peck (Fel- 
low 7 ), Des Moines, Iow 7 a, were elected members of the Executne Committee 


The Fourteenth Annual International Medical Postgraduate Course gi\en at 
Cailsbad this year with special reference to balneology and balneotherapy took place 
from September 10th to 16th Lectures w 7 ere delnered on the most important 
medical topics by eminent clinicians and surgeons of various countries The United 
States of America was represented by Professor Max Emhorn ( Fellow), New York 
Citj, and Professor Carl F Cori, of St I-ouis, Mo , who both addressed the Congress 
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The Georgia State Medical Association, Emory University School of Medicine 
and the Georgia State Boaid of Health, in cooperation, offeied a series of summer 
extension courses throughout the State during the summer Di Cyrus W Strickler 
(Fellow), Dr James E Paullin, Jr (Fellow), and Dr Stewart R Roberts (Fellow), 
all of Atlanta, gave the courses in medicine 


Dr Mary O’Malley (Fellow), Washington, D C, was installed as Piesident of 
the Medical Women’s National Association at its meeting m Milwaukee during June 


Under the presidency of Dr Seale Harris (Fellow), Birmingham, Ala, the 
Chattahoochee Valley Medical Association held its Thirty-Third Annual Session at 
Albany, Ga, July 11th to 12th A number of the Fellows of the College contributed 
to the program 

Dr Ernest S duBiay (Fellow), San Francisco, Calif, and Dr Mark L Gerstle, 
Jr (Associate), San Francisco, Calif, were recently advanced to the rank of As- 
sociate Clinical Professoi of Medicine and Assistant Clinical Professoi of Neurology, 
respectively, at the University of California Medical School 


Dr Hugh S Cumnnng (Fellow), Washington, D C, Suigeon General of the 
U S Public Health Service, was the lecipient of the honoraiy degree of Doctoi of 
Laws from Yale University 


Dr William B Castle (Fellow), Boston, Mass, Assistant Professor of Medicine 
at Harvaid University Medical School and the 1933 lecipient of the John Phillips 
Memorial Pnze given by the American College ot Physicians, recently received the 
honorary degree of Master of Science from Yale University 


Dr Robert O Brown (Fellow), Santa Fe, N M, has been elected President of 
the New Mexico Tubeiculosis Association 


Dr John A Toomey (Fellow), Cleveland, Ohio, has been advanced to Associate 
Professor of Pediatucs at the Western Reserve University School of Medicine, 
Cleveland 


A portrait of Dr Henry A Christian (Fellow) Boston, Mass , was presented to 
the Peter Bent Brigham Hospital at a dinner m May Dr Christian is Professor of 
the Theory and Practice of Physics and Phystcian-m-Chief to the Peter Bent Brig- 
ham Hospital 


Di Joseph F Bredeck (Fellow), St Louis, Mo, is Health Commissioner of the 
City of St Louis, having assumed his duties on April 20th last 


Dr Delnan A MacGregor (Fellow), Wheeling, W Va , is now President of 
the West Virginia State Medical Association 


The West \ lrgima Heart Association was organized during May The officeis 
are Dr Oscar B Biern (Fellow), Huntington, President, Dr George H Barksdale 
f 'Wsoci itc), Charleston, Vice-President, and Dr Raphael J Condry (Associate), 
Likins, Secretary 


Dr 1 ml J Connor (Fellow), Derner, Colo, has been elected President of the 
Colorado State Board of Health 
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Dr William H Robey (Fellow), Boston, Mass , has been elected President of 
the Massachusetts Medical Society 


Di Jacob J Singer (Fellow), St Louis, Mo, Associate Professor of Clinical 
Medicine, Washington University School of Medicine, and Dr George H Hoxie 
(Fellow'), Kansas City, Mo, President of the Missouii Tuberculosis Association 
ha\e been named members of a committee to make a survey of tuberculosis control 
problems m Missouri 


Dr B B Vincent Lyon (Fellow), Philadelphia, Pa, and Dr Russell S Boles 
(Fellow'), Philadelphia, Pa, were elected fiist Vice-President and Secretary, re- 
spectively, of the American Gastro-Enterological Association at its last annual 
meeting 


Dr John T King, Jr (Fellow'), Baltimore, Md , W'as reelected Secretary of the 
Congress of Physicians and Surgeons of North America at the last meeting of that 
board 


Dr John A McIntosh (Fellow), San Antonio, Texas, has been elected President 
of the Texas Neurological Society for the ensuing yeai 


Dr John Zahorsky (Fellow), St Louis, Mo, has been appointed Director of the 
Depaitment ot Pediatrics of the St Louis University School of Medicine 


Dr Mary INI Spears (Fellow), Philadelphia, Pa, was recently elected the fiist 
w'oman member of the American Proctologic Society- 


Dr William deB MacNider (Fellow), Chapel Hill, N C, Professoi of 
Phcii macology m the University' of North Carolina Medical School, has been elected 
President of the American Society for Pharmacology and Experimental Therapeutics 


Dr Alvin G Foord (Associate), Pasadena, Calif, has assumed the duties of 
President of the American Society of Clinical Pathologists Dr Frederick H 
Lamb (Associate), Davenport, Iowa, has been elected President-Elect 


Dr LeRoy S Peters (Fellow), Albuquerque, N M, has been elected President 
of the American Sanatorium Association and a Director-at-Large for two years of 
the National Tuberculosis Association 


OBITUARIES 

DR WILLIAM HENRY MERCUR 

Dr William Henry Mercur died at his home, in Pittsburgh, on July 16, 
1933, at the age of seventy-two years Dr Mercur was born in Tovvanda, 
Pennsylvania, on January 19, 1S61, the son of Mahlon Clark Mercur and 
Anna Hubbard Jewett Mercur After completing his preliminary educa- 
tion he entered the University- of Pennsylvania School of Medicine from 
which he graduated m 1S83 Later he pursued postgraduate studies m 
England, France, Germany and Switzerland, and then entered upon the 
practice of medicine in Pittsburgh 
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Dr Mercur was a member of the teaching staff of the Western Pennsyl- 
vania Hospital and College from 1883 to 1893, and of the Nurses Training 
School, Southside Hospital, from 1893 to 1910 He was a Founder and 
a Staff Member of the Pittsburgh Diagnostic Clinic from 1926 until his 
death 

He was a Fellow of the American College of Physicians from the time 
of its organization He was a member of the Allegheny County Medical 
Society, the Pennsylvania State Medical Society, the American Medical 
Association, the American Climatological and Clinical Association, the 
American Therapeutic Society, the Association for Research in Nervous 
and Mental Disease and the American Association for the Advancement of 
Science He was a member and, in 1901, President of the Pittsburgh 
Academy of Medicine 

Since 1911 Dr Mercur limited his practice to consultation work Fie 
devoted much of his time and energy to social and public health problems 
He early took an active part in widening the effectiveness of the city de- 
partment of public health, and was responsible for instituting the use and 
availability of diphtheria antitoxin m the Pittsburgh district He estab- 
lished and maintained at his own expense a library of medical and surgical 
reprints, probably the most complete in the country, which was freely avail- 
able to any physician His system of medical nomenclature and indexing 
of diseases is in use in many hospitals throughout the United States He 
was deeply interested and largely instrumental in the organization and de- 
velopment of the Pittsburgh Diagnostic Clinic, the purpose of which is to 
render the highest type of medical service to persons of moderate means 

Dr Mercur, during his entire professional career, occupied an impor- 
tant niche in the medical and civil life of the community He was a regular 
attendant upon medical meetings, deeply interested in all the problems of 
scientific medicine and of medical practice, and he will be gieatly missed by 
a wide circle of friends 

E Bosworth McCrlady, M D , F A C P 
DR ROLAND E LOUCICS 

Dr Roland E I oucks died of cardiac disease at Ins home, in Detroit, 
Michigan, on June 5, 1933 Fie had been in ill health for about two yeais 
but recentl) , after several months of confinement, he had recovered suf- 
ficiently to take care of his practice 

\ Dr Loucks w as born at Smith Falls, Ontario, in 1869 After attending 
}he schools of Ins native town he matriculated into the University of Mary- 
land w'hcre he studied dentistry, obtaining the degree of D D S in 1893 
when he was awarded the Gold Medal Fie practiced dentistry for several 
\ ears, after which lie entered upon the study of medicine at Trinity Umver- 
sit\, Ioronto, graduating m 1903 Dr Loucks located m Detroit where 
he pi act iced his profession for thirty jears About 1912, Dr Loucks be- 
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came interested m radiotherapy, directing his attention particularly to 
radium He later used both radium and the x-rays To qualify for his 
chosen specialty, he spent the year of 1914 in postgraduate study in London 
and Berlin He became known and recognized both in the United States 
and Canada as a radiotherapeutist He was one of the founders of the 
American Radium Society of which he was at one time president He 
contributed extensively to the literature of his chosen specialty 

Dr Loucks was a member of the American Roentgen-Ray and Radium 
Society, the Radiological Society of North America, a Fellow of the 
Amencan College of Physicians, member of the Wayne County, Michigan 
State and American Medical Associations He was radium therapist to 
Harper Hospital, Detroit, from 1916 to 1926 In 1926, he built and 
equipped the Memorial Hospital of which he was director until his death 
During the years that Dr Loucks confined his attention to a specialty he 
was a familiar figure at the annual meetings of the various national medical 
societies of which he was a member 

He is survived by his wife, one son and one daughtei He was a man 
not only of wide medical experience but of broad sympathies He de- 
veloped a sustaining philosophy of life that insured him a wide circle of 
intimate friends 

James D Bruce, M D , F A C P 

DR JUDD CAMPBELL SHELLITO 

Dr Judd Campbell Shelhto (Fellow), Independence, Iowa, died in 
Cedar Rapids, April 16, 1933, of injuries sustained m an automobile col- 
lision that day His death was due to a basal skull fracture, with probable 
internal injuries An occupant of the other car in the collision was also 
killed Dr Shelhto was returning from Council Bluffs, where he had at- 
tended the spring meeting of the Iowa Clinical Medical Society, of which 
he was Secretary-Treasurer 

Dr Shelhto was born in Independence, Iowa, May 25, 1889 He at- 
tended high school at Pasadena, Calif , and at Evanston, 111 He graduated 
from Princeton University in 1911, and from Johns Hopkins University 
School of Medicine in 1915 His internship was served at the Harper 
Hospital, Detroit In 1917, he enlisted in the U S Army Medical Corps, 
and was stationed for some time at the Cook County Hospital, Chicago, 
and later at Fort Riley, Kansas He served with the American Expedition- 
ary Forces in France for a year and a half, having charge of the X-Ray 
Department of Hospital No 3 in Paris After the war, he returned to 
Independence, and became associated m the partnership of Drs Shelhto and 
Agnew 

He was a member of the Buchanan County Medical Society, the Iowa 
State Medical Society, the Iowa Clinical Society, the Austin Flint Cedar 
Valley Medical Society, the Iowa X-Ray Club, the Radiological Society of 
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North America, a Fellow of the American Medical Association and a Fellow 
of the American College of Physicians since 1931 

He was also active m civic affairs, being a past President of the Rotary 
Club, on the local Boy Scout court of honor, and a Trustee of the First 
Methodist-Episcopal Church He was long active m the management of 
the People’s Hospital, being a member of its Board of Directors and of its 
Executive Committee 

“ Dr Shellito was an outstanding factor in his community, a man of 
action in varied fields, professional, religious, social and civic In his 

activities for his church, in the medical societies with which he was affiliated, 
and in his membership of other organizations, he gave of his best, devoting 
time, finances and of his talents to bring to success any undei taking he 
assumed He had the courage of his convictions, he was, perhaps, blunt in 
speech, but always open and aboveboard, without subterfuge, always work- 
ing for the best as he saw it A man of innate honesty of purpose and 
ability, he was an asset to the community and in any movement in which he 
had a part ” 

Elmer G Senty, M D , F A C P 

DR THOMAS WRAY GRAYSON 

Dr Thomas Wray Grayson ('Fellow) died May 17, 1933, at his home 
in Pittsburgh, of cerebral hemorrhage Dr Grayson was born November 
22, 1871, at Meadeville, Pennsylvania Fie attended the Mead eville and 
Washington Fligh Schools and received his B A and M A degrees from 
Washington and Jefferson College In 1897 he graduated from the West- 
ern University of Pennsylvania Medical School, served his internship at the 
West Penn Hospital and after postgraduate courses in New York and 
Berlin, began the practice of medicine in Pittsburgh, specializing in internal 
medicine FIis death removes from the profession and the community an 
active and valuable member Deeply interested in civic affairs, Dr Grayson 
took a prominent part m the activities of the Civic Club of Pittsburgh and 
acted as Chairman of several committees which were largely instrumental 
in the installation of medical inspection and open-air classes in the public 
schools A devout churchman, he was a communicant of the Church of 
the Ascension and a trustee of the Episcopal Diocese of Pittsburgh 

He was a member of the American Legion, the Officers Reserve Corps, 
the Military Order of the World War, and belonged to the University and 
Sojourners Clubs and the Phi Gamma Delta Fraternity Fie was elected 
to Fellowship in the American College of Physicians m 1920 Fie was a 
member of his county and state societies and of the American Medical 
Association He w r as also a member, and one time treasurer, of the Ameri- 
can Gastro-enterological Society At the time of his death he was on the 
stalls of the Predntcrian Hospital and the Protestant Home for Incurables 

E Boswokth McCready, M D , F A C P 
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Toxoid Is stable, gives protection In from 90 to 95 per cent of patients tbat mar last for life. 
Reactions arc practically absent, particularly In young children 

Toxoid retains its potency for two years or longer and contains no alien serum. It cannot sensitize 
patients to the proteins contained in any antitoxin that may be Indicated In later life. 

Every effort should be exerted to wipe out diphtheria by Immunization with Toxoid. 

We furnish, without charge, leaflets on diphtheria Immunization to physicians for enclosing in their 
bills, statements, or for distribution by health and school authorities, without advertisement or 
firm mentioned. Send for as many of these leaflets as you will use. 
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Prevents Small Pox! 


Vaccinate Now!! 


National Small Fox Vaccine Is subjected to carerul bacterlologlc and clinical tests to ensure a potent 
product, giving a high percentage of “ takes,” and is free from pathogeulc organisms. 

Five tubes of Vaccine and a package of Toxoid scut for $1 09. Use coupon. 

[E NATIONAL DRUG COME 


PHILADELPHIA 

USA. 


Enclosed find $1 00 for five tubes Small Pox Vaccine and package of Toxoid 
and _ Toxoid Leaflets per adv in Vnnils of Internal Medicine 
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LaMOTTE 

Blood Sugar Outfit 


m 



For rapid es- 
timation of 
blood sugar m 
determining 
sugar toler- 
ance of dia- 
betic patient 
Uses only few 
drops of finger 
blood 


Permits tests at close intervals 

Invaluable for infant cases 

Accurate to 10 mg of sugar per 100 c c of blood 

Direct result without calculations 

Only 20 minutes required for complete test 

Complete with instructions, price $24 00, 

fob Baltimore, Maryland 

Your LaMotte Blood Chemistry Handbook* 

illustrates and describes many other simple, 

accurate testing outfits developed by LaMotte 

Research Department m cooperation with 

recognized specialists 

* I( you do not have one, write today lor a complimen- 
tary copy 

LaMOTTE 

Chemical Products Co. 

418 Light Street Baltimore, Md 


CURD0LAC FOODS 

LENGTHEN DIABETIC LIVES 

Blood sugar producing properties 
are low because these foods are 

1 Moderate in carbohydrate 
content, yet 

2 Not excessive in protein and 
fat. 

(58% of the protein and 10% of the fat 
consumed produce sugar in the blood.) 

Samples and literature on request 

CURDOLAC FOOD CO. 

Box 299 Waukesha, Wis. 
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THE 

DESERT SANATORIUM 

OF 

Tucson, Arizona 

Allen K Krause, M D , Director 

W Paul Holbrook, M D Charles W Mills, M D Max Pinner, M D 

Physician-in-Chuf Chief, Visittng Staff In Charge, Laboratories & Research 

^Offers the facilities and services of its splendidly and completely equipped Out- 
patient Department for the diagnosis and treatment of acute and chronic disease 
during the summer 

ffCanng for both ambulant patients and those confined to bed in quarters outside 
the Sanatorium 

Plot, dry, desert climate especially beneficial for chronic sinusitis, pulmonary 
affections of various types, hypertension, arthritis, etc 

^Special Department of Physiotherapy Heliotherapy, when indicated, admin- 
istered under proper safeguards ;» 

Accommodations obtainable m Tucson and neighborhood 

For information and rates, address Miss B M. Dickey, Administrative Secretary 
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DIRECTORY 
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AMERICAN COLLEGE 
OF PHYSICIANS 


A new Directory of the 
Masters, Fellows and Associates 
of the American College of Physi- 
cians, containing complete 
alphabetical and geographical 
rosters, has been published and 
recently distributed to every 
member in good standing 
Members will kindly communi- 
cate with the Executive Secretary 
of the College concerning non- 
receipt of copies, revision for the 
next issue, and other relevant 
matters 
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THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 

LOCATION 

Sixteen miles east of Los Angeles In the foothills of the Sierra Madre Mountains, at 
an elevation of 1000 feet On the mam line of Santa Fe Railway Connected with Los Angeles 
by interurban railway and splendid boulevards 

ENVIRONS 

The grounds consist of a beautiful park of forty acres, in which are found a variety of 
native Live Oaks, subtropical trees and plants, and a profusion of beautiful shrubs and flowers 
Many winding walks and nooks of exquisite beauty add to its attractiveness When on exercise, 
patients also enjoy the beautiful trails in the adjoining canyons and mountains 

MEDICAL CARE 

Competent resident staff Examinations for comparison every six weeks Patients 
visited twice daily Their individual needs and problems receive close personal attention 

THERAPEUTIC CARE 

Fads are not followed, but an endeavor is made to give patients the amount of rest and 
exercise suited to their individual needs, the benefits of a liberal and adequate diet, such tonic 
measures os will mcrcase their resistance, and other measures that will help them overcome 
any disturbing symptoms or complications that may arise Heliotherapy, tuberculin, pneumo- 
thorax and surgery employed whenever indicated 

DIAGNOSTIC CLINIC 

A diagnostic clinic is maintained for the study of all diseases of the chest 
Weekly rates from $30 up, including medical attention, medicines (except expensive rem- 
edies) and general nursing Extra charge for operative measures (except pneumothorax) 

F. M POTTENGER, M D . Medical Director 
For Particulars Address 

THE POTTENGER SANATORIUM, Monrovia, California 
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(GRAMS PER LITER) 


Sodium bicarbonate 3 3090 
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Magnesium bicarbonate 0 1016 
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Sodium sulphate 
Silica 
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BOTTLED 
AT THE SPRING 
VICHY, FRANCE 



Brochure with Therapeutic Data and Medical Bibliography 

sent on request. 



Sole United States Agents, American Agency of French Vichy, Inc., 503 Fifth Ave , New York 
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Devitt’s Camp, Inc* 

ALLENWOOD 

PENNSYLVANIA 

(Tuberculosis) 

On beautiful White Deer Mountain, 20 miles southeast 
of Williamsport, Pa. 

All modern methods of treatment, including heliotherapy, artificial pneumo- 
thorax, phrenic exairesis, Jacobaeus operation, and thoracoplasty 

Not operated for profit Moderate rates Modern buildings 

Patients given individual attention by experienced physicians and specially 
trained registered nurses 

The following physicians will be glad to examine patients for admittance to 
Camp 
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In Erysipelas Use Antitoxin 

Erysipelas Streptococcus Antitoxin marks a dis- 
tinct advance in the specific treatment of erysipe- 
las. Prior to its development, the course of the 
disease was uninfluenced by the application of local 
remedies. With its advent, there was frequently 
noticed a prompt improvement in the toxic depres- 
sion and critical drop in temperature and pulse rate 
within 1 8 hours, rapid cessation in the spread of the 
local lesion with hastened regression of swelling, 
and conspicuous shortening of the hospitalization. 
Continued clinical trial has confirmed its efficacy — 
notably the huge series of 3311 cases at Bellevue 
Hospital, which demonstrates a 30% mortality re- 
duction and a 60% reduction in the duration of the 
disease These figures afford ample reason for giving 
Erysipelas Streptococcus Antitoxin Lederle to every 
erysipelas patient. 

Erysipelas Streptococcus Antitoxin-Lederle 
(refined and concentrated) is supplied in pack- 
ages of one therapeutic dose of approximately 
ten cubic centimeters. 

Literatm e sent on ; eqiiest 

LEDERLE LABORATORIES, INC. 
51 1 Fifth Avenue, New York 
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Eliminating Doubt ^ 
from the 

Electrocardiographic Record 

Importance of high and constant 
speed of deflection 


AS explained by a well-known 
f\ authonty, the initial changes 
m the potentials to be recorded from 
the heart are rapid, and if the quick- 
est movement of which the galva- 
nometer is capable is too slow to 
follow these changes, accuracy is 
lost, distortion occurs when the nat- 
ural frequence of the galvanometer 
is below that of the oscillations re- 
corded 

In this respect, the Victor Elec- 
trocardiograph, due to the principle 
of tube amplification, precludes any 
possibility of obtaining an inaccurate 
record Regardless of the amount of 
body resistance, the operator ignores 
it entirely, for it cannot affect the 
high speed of deflection that charac- 
terizes the Victor instrument As the 
galvanometer is permanently set at 
the factory and sealed m oil, this 
high speed of deflection is constant 
under all conditions of operation. 
There is no string to adjust, no 
change in operating procedure, no 
variable to cast doubt as to the 
accuracy of the record. 

Two previous advertisements 
(copies on request) have explained 
how the annoying factor of over- 
shooting has been eliminated and 


why compensation for skm current 
is unnecessary with the Victor Elec- 
trocardiograph. These are distmct 
advantages in that they contribute 
to simplicity of operation, consistent 
performance and reliable records. 
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DEMONSTRATION 

Proving that high resistance has no effect on speed 
of deflection with the Victor ( amplifying type) 
Electrocardiograph 

(A) to mm deflection per t millivolt in put — 
no external resistance Note speed of deflection 

(B) Same set up of instrument, but with to oo a 
ohms non imluctive resistance added to external 
circuit Note that there is no change in the speed 
of deflection 


Writs for complete information on the new model Victor Electro- 
cardiograph, incorporating a timing device and automatic lead 
markers, arid with which either film or paper may be used. 


GENERAL ELECTRIC 



X-RAY CORPORATION 


2012 Jackson Blvd. 


Formerly Victor X-Ray Corporation 


Chicago/ Illinois 
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administration 


EACH PILL CONTAINS 
0.1 GRAM (iy 2 GRAINS) 
OF DIGITALIS. 
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Send for sample and literature 
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Pharmaceutical Manufacturers 
BOSTON, MASS. 


CURDOLAC FOODS 

LENGTHEN DIABETIC LIVES 

Blood sugar producing properties 
are low because these foods are. 

1. Moderate in carbohydrate 
content, yet 

2. Not excessive in protein and 
fat 

(58% of the protein and 10% of the fat 
consumed produce sugar in the blood ) 

Samples and literature on request 

CURDOLAC FOOD CO. 

Box 299 Waukesha, Wis. 


LaMotte Service 


IMPROVED KLINE ANTIGEN 
FOR 

PRECIPITATION TESTS 
FOR SYPHILIS 

This improved Antigen is now being pro- 
duced under an exclusive arrangement 
with the Mount Sinai Hospital of Cleve- 
land, in whose laboratory the method of 
preparation was developed Each lot of 
antigen is tested m this same laboratory 
and only approved Standard Antigen is 
released by us for distribution 
Far superior in the sero diagnosis of syphi- 
lis 

May be used for tests on spinal fluid 
Antigen solution has excellent Keeping quali- 
ties 

Sensitive at low temperatures 
Prices and full information on the antigen 
and the new simplified compact outfits for 
these tests sent on request 
Vour LaMotte Blood Chemistry Hand- 
book * illustrates and describes many simple 
accurate testing outfits developed by La- 
Motte Research Department in cooperation 
with recognized specialists 

* If >ou do not have one, write today for 
a complimcntarj copy 
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Leaving Nothing to Chance 

Digitalis is such a potent drug and digitalization such a delicate pro- 
cedure that a grave responsibility rests on the shoulders of the pharma- 
ceutical manufacturer Appreciating this very fully, John Wyeth & 
Brother exercise every known precaution to safeguard the various stages 
of production, assay, potency of 

WYETH’S CAPSULES DIGITALIS LEAF (DEFATTED) 


Because of obvious variation associ- 
ated with biological assay, Wyeth in- 
sist on a double check system of stand- 
ardization 

Each batch is carefully assayed by 
both the U S P. frog method and 
the cat method of Hatcher and 
Brody Only those batches show- 
ing, concordant results are ac- 
cepted 



Dosage accuracy is assured by supply- 
ing Wyeth’s Digitalis m capsules — 
each capsule containing the equivalent 
of 15 minims of U S P tincture of 
Digitalis (one cat unit) 

In this way the disadvantages of the 
drop method of measuring dosage 
are completely obviated — a vital 
safeguard particularly in the case 
of the ambulant patient 


Control the integrity of your prescriptions 
by specifying Wyeth’s pharmaceuticals. 


John Wyeth 

PHILADELPHIA, PA 



& Brother, Inc. 
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Diphtheria Death 
Rate per 100 000 
2 of Population tn 
the City of Chicago 


SHOUTING DEATH BATE 


Other cities have made notable reductions 
in the incidence of diphtheria and in the 
mortality rate from the disease — but Chi- 
cago s record is spectacular 

In 1930 the diphtheria mortality rate was 
12 1 per hundred thousand population In 
October, 1930, the campaign began Bul- 
letins were sent to mothers, and letters to 
physicians Tour hundred nurses made over 
half a million calls — teachers told their 
pupils — pastors their congregations — radio 
talks reached the masses The result was 
inevitable The immunization rate went up 
and the mortality rate came down And 


when 1932 came to a close over 300,000 
children were immunized They had vir- 
tually shouted down the diphtheria death 
rate to 1 9 per hundred thousand 

Modern methods of diphtheria control 
available to every community have brought 
new low records in diphtheria incidence and 
mortality The House of Squibb is pleased 
to have played a part It provides efficient 
service to Boards of Health and individual 
physicians It has available a complete line 
of Diphtheria Products — the finest that 
long experience and painstaking care can 
produce 


DIPHTHERIA ANTITOXIN SQUIBB — For temporary prophylaxis and 
for treatment 

DIPHTHERIA TOXIN-ANTITOXIN MIXTURE SQUIBB— For active 
immunization of individuals susceptible to diphtheria Prepared 
with concentrated diphtheria antitoxin from sheep 

DIPHTHERIA TOXOID SQUIBB (Anatoxin Ramon}— For active 
immunization against diphtheria 

DIPHTHERIA TOXIN SQUIBB FOR SCHICK TEST— Diluted, ready 
for use To determine susceptibility to diphtheria 

LITERATURE giving complete information regarding Squibb Diph 
theria Products will be sent upon request — address Professional 
Service- Department, L R Squibb & Sons, 745 Fifth Avenue, 
New York City 


ERiSqjjibb & Sons , New York 
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M ALTINE 

With Cod Liver Oil 

IS WELL TOLERATED 


It is a matter of considerable con- 
cern to physicians that plain cod 
liver oil is not well tolerated, par- 
ticularly by infants, when admin- 
istered in successive doses. 

Clinical tests have shown that 
Maltine With Cod Liver Oil is bet- 
ter tolerated and more easily assim- 
ilated than plain cod liver oil by 
both infants and adults 


containing Vitamin G (ba) The 
balance is pure, vitamin-tested cod 
liver oil Maltine With Cod Liver 
Oil has a Vitamin A potency of at 
least 450 U S P. units per gram 
Its Vitamin D potency is such that 
rachitic rats, fed 10 mg daily, 
showed perceptible to distinct heal- 
ing of rickets in from 6 to 10 days 
by the line-test method 


Seventy per cent of this prepara- When taken with orange or 

tion is Maltine, a concentrated ex- tomato juice in adequate dosage, 

tract of the nourishing elements of Vitamin C is added to the guaran- 

malted barley, wheat and oats — teed Vitamin A, B (bi),DandG 

rich sources of Vitamin B (b 1 ) and (ba) content of Maltine With 

Cod Liver Oil The preparation is 
- - . palatable, nutritious, well tolerated 
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MEAD’S 1© D COD LIVER OIL WITH VH®ST/EROL 

is made from ergosterol prepared in our own laboratforW from 
yeast cultured according to our own specification', activated 
by our own designed lamps and our own technic of activation, 
and added to Mead’s Newfoundland Cod Liver Oil, »nd 
is the vehicle of choice (for vitamins A and D prophylaxis) of a 
large number of physicians who feel bewildered by the increasing’ 

number of vitamins A-D products on the 
market. For curative purposes, and for pro* 
phylaxis in severe rickets, their preference 
is Mead’s Viosterol in Oil 250 D or Mead’s 
Viosterol in Halibut Liver Oil 250 D. Mead 
Johnson 'and Company, Evansville, Indiana, 
U S.A., Pioneers in Vitamin Research* Send 
for free Comparative Dosage Chart. 

(1) TYPICAL NEWFOUNDLAND 
COD FISHERMEN 



(i) A BIT OP RUGGED NEWFOUNDLAND SCENERY 
cm* th <i ha that of St. Jots'*, the center of the cod fuhinj Industry. The cod U»cr oil used by Mead Johnson & 
C~ T ontuuus exclusively at Newfoundland. Professors Drummond and Hiiditch, la their testa of natural, 
unseated c ’» 'r.ea the Use's o‘ cod fish hare found Newfoundland Cod Lire r Oil superior in Vitamins A and D 
c- ntsnt *s cod Leer o '* from IceUnd.'Scotlsnd and Norway 
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COLLAPSE THERAPY OF BRONCHIECTASIS 15 

By E Rist, M D , Paris , France 

It was to be expected that artificial pneumothorax, having proved so 
strikingly efficient m healing ulcerative tuberculosis of the lungs, should also 
be attempted as a therapeutic measure against bronchiectasis Indeed the 
attempt was made for the first time as early as 1903 by one of Forlamm’s 
most brilliant followers, Riva-Rocci, and it was, we hear, crowned with 
success Since then several authors .have published cases of bronchiectasis 
treated by pneumothorax, with a variety of results, but the sum of those 
cases amounts to a comparatively small total Whittemore and Balbom 
could in 1928 gather only 93 of them out of the world literature It seems, 
therefore, as if each series consisted of only a few cases, none of the authors 
having been persevering enough to give the method a systematic trial As 
a matter of fact, tins method of therapy has not become widespread, and 
one still meets with skepticism or reluctance on the part of the practitioner, 
when proposing to collapse by pneumothorax a lung affected with bronchiec- 
tasis Yet there has been lately the reverse from indifference regarding the 
disease itself, to wit the remarkable improvements which radiography after 
injecting the bronchial tree with iodized oil, to say nothing of bronchoscopy, 
have achieved in its diagnosis 

I think some misconceptions have been at work to prevent physicians 
from taking advantage as often as they should of the resources which arti- 
ficial pneumothorax puts at their disposal against bronchiectasis In the 
first place, they are not sufficiently aware that there is no such thing as spon- 
taneous recovery from that malady One still reads in some textbooks and 
articles that recovery may occur and consequently justify expectancy But, 
to my knowledge, no valid instance has ever been produced In the second 
place one is too apt to forget that it is not only an incurable, but, in the 
long run, a deadly disease It is true that it may for some time— months or 
even years — remain a comparatively harmless ailment, as long as the sup- 
puration is due to the ordinary aerobic micrococci Sooner or later, how- 
ever, a time inevitably comes when the bronchiectatic focus is invaded by 

* Read at the Montreal Meeting of the American College of Physicians, February 8, 

1933 


417 





418 


E RIST 


anaerobic bacteria and eventually by the spirochetes, which give the infec- 
tion its peculiarly serious septic character The change is signalized by the 
offensive nature of the discharge, which was previously odorless 

Once this stage has been reached, the patient, although his general con- 
dition may at first remain tolerably good, is threatened by all the dangers 
which attend anaerobic infection of the lung Multiple small abscesses 
develop in the neighborhood of the cylindrical bronchiectases and add to the 
lipiodol roentgen-ray picture the characteristic pigeon-hole or grape-bunch 
features Various circumstances favor acute revivals of the infectious 
piocess, which may extend to further parts of the lung, either in the im- 
mediate vicinity of the primary focus, or by way of embolism, to more dis- 
tant parts of the same or to the opposite lung Real gangrene of the lung is 
liable to occur in such circumstances If the process extends to the visceral 
pleura and there are no adhesions, a putrid, offensive empyema is not seldom 
observed Sometimes a more or less evident pyemia occurs with septic 
emboli which have a curious propensity to localize either in the medulla of 
the long bones or in the substance of the brain The metastatic abscesses 
thus produced are always characterized by their foul, offensive odor I 
should mention also the very profuse recurrent hemorrhages which com- 
plicate some cases 

Even if the patient does not succumb to one or several of the aforenamed 
accidents, he is sure to reach a period when progressive wasting, cachexia 
and eventually amyloid will put an end to his life It matters little whether 
the whole story runs along for three or 10 or 25 years Bronchiectasis is a 
disease which finally kills, be the end as protracted as we may pray for 
Therefore, if one keeps this in mind, one must feel that it should be treated 
as early and as effectively as possible 

There is another misconception which has prevented many a physician 
from attempting pneumothorax, namely the notion that bronchiectasis is 
almost always accompanied by symphyseal pleural adhesions rendering a 
trial peifcctly useless Now I think it is always unwise to predict confi- 
dent!} the presence (or the absence) of adhesions, even when the history of 
the patient and lus physical and roentgen-ray examination seem to over- 
whelm us with e\idence, because the only definite evidence is the failure of 
our attempts to create a pneumothorax As a matter of fact, there is very 
little truth in the widespread notion that adhesions are almost the rule in 
bronchiectasis Among the 93 cases collected from the literature by Whitte- 
more and Halboni, 12 only had adhesions which made a collapse impossible 
Ot course, the 93 cases being, as I have said before, the sum of numerous 
isolated casta or small series of cases published by a number of authors, one 
ma\ presume that many a failure caused by adhesions has escaped pub- 
lication The percentage of 12 9 resulting from these figures is evidently 
much too low. In the rather large series of personal cases which I shall 
prt'.cmh di-cuts, I find 37 2 per cent of failures attributable to adhesions, a 
httlc nmte than one-third Tabulating in 1926 more than a thousand per- 
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sonal cases of tuberculosis treated by pneumothorax, I found the number 
of failures due to extensive adhesions to be one-fourth of the total Even 
admitting, therefoie, that adhesions are somewhat more frequent in bronchi- 
ectasis than m tuberculosis, still certainly the difference is not such as would 
justify abstention by principle from pneumothorax in bronchiectasis, while 
there is now a consensus of opinion that pneumothorax is, or ought to be, 
the routine treatment of ulcerative tuberculosis 

Furthermoie, I feel certain that the proportion of pleural adhesions is 
greater in cases of long standing than m recent cases There is therefore 
good reason to believe that if we treated bronchiectasis earlier and more 
systematically with pneumothorax the proportion of failures caused by ad- 
hesions would be less And finally if we fail to collapse the lung by pneumo- 
thorax, we may try to collapse it by phrenicectomy 

I now wish to present a short account of the cases of bronchiectasis 
which have been observed in my Hospital-Department during a period run- 
ning from 1920 up to the end of 1931 Their total number is 90, of which 
31 were not submitted to artificial pneumothorax, either because they refused 
treatment and were ultimately lost sight of, or because they were admitted 
in an extremely serious condition, precluding any sort of active therapeutic 
measure As a matter of fact, the five patients belonging to this last group 
died in the wards soon after admission, one with abscess of the lung, two 
with lung gangrene, and two with septic bronchopneumonia 

In 59 cases, artificial pneumothorax was attempted We failed to create 
it in 22 cases, the pleura being totally or extensively adherent Among the 
37 patients whose lung could be successfully collapsed 17 were not benefited 
by it Six of these 17 had adhesions of the diaphragmatic pleura, therefore, 
although the rest of the lung was well collapsed, its inferior part, where the 
lesions were located, remained uninfluenced In one other patient the lung 
was beautifully collapsed, in fact he was one of the most remarkable in- 
stances of perfect collapse which I have ever witnessed the lung was reduced 
to the size of a fist around the hilus But we soon noticed that each refill 
of the pleural cavity with air stopped the discharge entirely and was fol- 
lowed by high fever If we let the lung expand again to a certain degree, 
an abundant foul discharge of pus began to flow and the fever subsided 
The roentgen-ray picture showed, in the center of the collapsed lung, a small, 
walnut-sized, round cavity half filled with fluid Evidently the collapse 
produced a kmk of the evacuating bronchus and consequently a retention of 
the purulent discharge We tried in vain to approximate a medium pres- 
sure which would facilitate drainage and exclude retention, and the treat- 
ment had to be abandoned The remaining 10 unsuccessful pneumothorax 
cases were either cases of bilateral bronchiectasis or were complicated with 
gangrene of the lung and -ultimately c^ed \ ^ 

There remains a group Qf 2Q£gati&its, one- third of the total, who derived 
the greatest possible benefit from pneumothorax treatment They were 
rapidly made free of all morbid symptoms, their discharge rapidly disap- 
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peared, they ceased coughing, running fever and losing weight, they were 
to all appearances restored to health It is true that for seven of them the 
recovery was conditional to the maintenance of lung collapse If we al- 
lowed the lung to expand, the symptoms, after a certain time, would appear 
again, to vanish once more as soon as the pleural cavity was refilled with air. 
Even such a conditional recovery is of considerable benefit After all the 
slavery of refills (if it may be so-called) compares most favorably with the 
awful slavery of the foul stinking spittoon Not only did the collapse 
treatment m those imperfect cases protect the patients against the dangerous 
complications referred to previously, but it enabled them to lead a normal 
life, to sustain themselves by their daily work and to be relieved from the 
social ban caused by a disease which made them repulsive and undesirable 
One must not forget that the unfortunate bearer of a bronchiectasis is not 
seldom made an outcast by his fellow-workers One of my patients, whose 
lung could not be collapsed on account of adhesions, finally committed suicide 
for precisely that reason 

In 13 cases the success of pneumothorax was unconditional, complete, 
permanent and has lasted up to the present time for three, five, six and eight 
years after the treatment was stopped My earliest case, which does not 
appear m these hospital figures, and whose pneumothorax was induced in 
January 1914 and abandoned in August of the same year, has now been free 
of symptoms for nearly 19 years Not the least interesting feature of these 
recoveries is the rapid return to a normal shape of the pronouncedly drum- 
stick shaped fingers, which are so characteristic of bronchiectasis 

It is often claimed that the scope of pneumothorax treatment is limited 
to bronchiectasis of short duration, especially in children This may be true 
in a general way. I wish nevertheless to emphasize the fact that, among 
mj recoveries, figures the case of a boy of nine whose treatment was initiated 
after he had been ill for seven years, and that of a girl of 20 who had been 
ill for more than 10 years Another case concerned a gentleman aged 59, 
who had been ill for two years There are therefore exceptions to that 
assumed rule Anyhow this should be an inducement to have recourse to 
pneumothorax treatment as early as possible 

I feel pretty certain that if bronchiectasis were always diagnosed early — 
a-> it indeed should be nowadays since the use of iodized oil has proved an 
infallible method of demonstrating the presence of dilated bronchi — and if 
the pneumothorax treatment w r ere always initiated as soon as the diagnosis 
had been established, the proportion of recoveries would increase very stib- 
stantialh Many >ears were lost before the necessity of early pneumo- 
thorax treatment in ulceratne tuberculosis of the lung w'as universally ad- 
mitted But since it has been admitted, the proportion of successes has 
heeomc considerably greater than it was in the days when pneumothorax 
w regarded as an exceptional measure and, so to say, as a last resource. I 
umurc to predict that the pneumothorax treatment of bronchiectasis will be 
a repetition of the same story. 
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But there are failures, and there always will be failures, the most usual 
cause of which is the early formation of symphyseal adhesions In this 
conjunction again the lesson which collapse therapy of lung tuberculosis has 
taught us should not be lost In other words we should, without loss of 
time, take advantage of the second best and least harmful form of collapse 
therapy, namely avulsion of the phrenic nerve In 11 of my cases of 
bronchiectasis m which adhesions had caused the failure of pneumothorax, 
phremcectomy was performed three patients made a perfect, complete, 
permanent recovery, four other patients were greatly improved but not 
cured What the proportion may be of patients who, having derived bene- 
fit neither from pneumothorax nor from phrenic avulsion, can be notably 
improved or definitely cured by lobectomy, it is almost impossible to say at 
the present time But I shall certainly raise no difference of opinion in this 
assembly if I confidently assume that whatever the successes of surgery in 
the treatment of bronchiectasis may be in the future, they will always be 
associated with the name of Professor Archibald, of the city of Montreal 
Now, it will be asked, how is the healing of the bronchiectatic condition 
by lung collapse to be interpreted ? One who has seen, at autopsy, those 
bronchial cavities, flattened and distorted as they are, with their thickened, 
inelastic walls embedded m thickened inflammatory lung tissue, can hardly 
imagine that collapse could bring back the dilated bronchi to their normal 
state It is true that only those cases come to autopsy which have lasted a 
comparatively great length of time If we could study the lesions in the 
earlier phases of the disease, we would probably find them more likely to be 
favorably influenced by collapse Nevertheless it sometimes happens that 
when iodized oil is injected into the bronchial tree of a former patient who 
has recovered after pneumothorax treatment or phrenic avulsion, the roent- 
gen-ray picture shows evidence of persistent bronchial dilatations The 
question therefore arises of what has been really achieved by collapse I 
think it is not very difficult to answer that question Collapse has made an 
efficient and thorough drainage of the bronchial tree possible and conse- 
quently paved the way for a gradual, spontaneous healing of the bronchial, 
or to be more precise, of the bronchopneumomc infection I conceive that 
all the symptoms of bronchiectasis are due to-infection and not to dilatation 
A non-infected bronchiectasis is an anatomical abnormality It is not a 
disease 
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BILATERAL SPLANCHNIC NERVE SECTION 
IN A JUVENILE DIABETIC 14 

By Geza de Takats, M D , and G K Fenn, M D , Chicago , Illinois 

One of us, with Cuthbert, 1 reported that excision of the celiac ganglion 
In the dog resulted in a decided and persistent rise in sugar tolerance 
Further analysis of the mechanism of the increase in tolerance showed that 
bilateral adrenal denervation or bilateral splanchnic section gave identical 
results 2 It was suggested in the first paper that the exclusion of sym- 
pathetic nerve impulses may bring about either an increased insulin produc- 
tion or a reduction in the insulin requirement The susceptibility of the 
dogs to insulin was markedly increased after either of these operations, a 
fact previously observed by several workers 3 

Such a state of diminished insulin requirement and increased insulin 
susceptibility would be highly desirable in diabetic patients In previous 
attempts to increase sugar tolerance in diabetes i ‘ 3 ' 0 it was pointed out that 
in the severe type of juvenile diabetes, with frequent occurrence of acidosis 
and coma at the slightest infection or trauma, an operation would be justi- 
fiable if nothing but a stabilization of tolerance could be accomplished Such 
an object was sought by producing islet-hypertrophy m the ligated tail of 
the pancreas, which resulted in a decided rise of tolerance in one, and an 
indefinite temporary rise in a second diabetic child It was pointed out, 
ho\\e\er, in previous publications *’ 5 ’ 0 that such an operation did not strike 
at the real cause of diabetes, because unless one would be able to protect the 
new islets from injurious effects of nervous or hormonal origin, the new 
islets would become exhausted like the original ones 

Resection of splanchnic nerves, while a much used experimental pro- 
cedure, has been performed but a few times in man Thus far, most of the 
studies in regard to technic hav e been carried out on the cadaver, and trans- 
pleural, 7 supradiaphragmatic, 8 mfra-mediastinal, 0 and suprarenal 10 ap- 
proaches have been suggested A critical summary of splanchnic section 
ror relie\ mg upper abdominal pain has been presented by Alvarez 11 All 
these operations have been performed either with the object of relieving 
painful crises f Jean, 7 Foerster, 1 -’ Mixter and White 13 ) or to relieve gastric 
atom (Fieri 3 ; I he latter lias performed unilateral splanchnic resection 
seven times to increase gastric tone and peristalsis To our knowledge, 
spluichmc rejection for diabetes has not been performed before 

*i lie depre'-Mon of s\ mpathico-adrenal function bj adrenal denervation 
however, h been suggested In Crile in cases of neurocirculatory asthenia 
recurrent hvperrln roidism and peptic ulcer 11 In a personal communication, 

* SO mud i> r i- Llicatun April 20 , 1913 

IVvn, ti 1K-, roma oi Sur-,«.rj md Medicine Northwestern University Medicit 
^ * 1 I SI 1- ’ u Ho y*t (i, (Jin UO 
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Dr Crile stated that he had also performed this operation for diabetes but 
culd not make any statements as to the results The Italian surgeons 
conati 15 and Cimmata 16 suggested adrenal denervation m diabetes 
Jonati denervated the left adrenal m a fifty year old marantic diabetic 
ivoman, whose blood sugar fell but later returned to a slightly lower than 
preoperative level She needed less insulin than before 

Our reason for selecting splanchnic section instead of adrenal denerva- 
tion to depress sympatlnco-adrenal function is as follows The splanchnic 
nerves control a far larger area than the suprarenal fibers, an increased 
blood supply to the pancreas may be of benefit Secondly, the excision of a 
long segment of both splanchnic nerves may insure lack of regeneration bet- 
ter than section of nerve fibers going to the adrenals Crile 14 doubts the 
possibility of regeneration in adrenal nerves, but our animal experiments 
uniformly indicate a great regenerative power of the splanchmcs It must 
be admitted that splanchnic section alone does not denervate the adrenals 
completely, because of the fibers coming to adrenals from the celiac ganglion 
and the upper lumbar ganglionated trunk Nevertheless, in our animal 
experiments , 1 ’ 2 celiac ganglionectomy, complete adrenal denervation and 
bilateral splanchnic section gave identical rises in tolerance For this reason 
splanchnic resection was selected in the case to be described 

Investigation of the various methods of approach revealed the supra- 
diaphragmatic, retropleural approach as the most desirable for our purpose 
Aside from the advantage of avoiding an mtraperitoneal or retroperitoneal 
operation with the subsequent difficulty of postoperative feeding, the nerves 
can be exposed at great length above the diaphragm and an excision of two 
to three centimeters is possible Observations on the dog indicated that 
astonishing distances of splanchnic defects can be bridged by regeneration 
In the selection of a suitable patient for such an operation we were 
guided by the principles discussed m a previous communication 8 namely, 
the severe type of juvenile diabetic, with unstable tolerance, and one that has 
been diabetic for at least two years and controlled for several months 
previous to operation As stated by Allen and Wilder , 17 juvenile diabetes 
starts with unusual severity and with adequate dietary and insulin control 
the tolerance may gradually improve The absence of vascular damage, 
which may occur so early in juvenile diabetes , 10 can be checked by oph- 
thalmoscopy and films of peripheral vessels Tests to demonstrate the effect 
of sympathetic depression on the carbohydrate metabolism of the selected 
patient will be discussed under the comments 

Case History 

D H, an IS year old colored girl, was admitted on October 17, 1932, to St 
Luke’s Hospital Her great grandmother died of diabetes She had had whooping 
cough, chicken-pox and measles At the age of 12 and again at the age of 15 she 
had an acute attack of abdominal cramps, became lery thin and lost weight This 
could hardly lia\e been due to diabetic acidosis as she promptly reco\ered from both 
attacks and was quite wdl until January 1932 when poljdtpsia and polyuria set m 
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She lost 50 pounds in three months, became very nervous, “jumpy” The patient 
stated that she never liked or ate sweet foods, as they caused abdominal cramps At 
the end of March 1932, because of frequent colds, a tonsillectomy was done, follow- 
ing which she became drowsy It was at this time that her diabetes was first dis- 
covered The C0 2 combining power went down to 26, the blood sugar rose to 430 
milligrams per 100 cc She was admitted under the care of one of us (G K F ) 
Two hundred and thirty-five units of insulin were given during the first 15 hours, to- 
gether with glucose, fluids and caffein She was finally discharged on a diet of 
C 100, P 60, F 175, with a glucose value of 151, representing 2311 calories, 35 units 
of insulin to be given in the morning and 25 units m the evening The glucose- 
insulin ratio was 2 5 1 

During the interval between her discharge from the hospital and readmission, 
the patient was infrequently observed in the out-patient department Because of 
circumstances beyond control, her regulation, even on this dose of insulin, was in- 
sufficient. 

She was a fairly well nourished colored girl, rather nervous, but alert Except 
for a small colloid goiter without accompanying signs of toxicity, no abnormalities 
were seen, palpated or heard A right lower molar tooth was found to be infected 
and later extracted While she had had dietary instructions and took her insulin 
regularly, there was an intermittent spilling of sugar There was no evidence of 
penpheral vascular change due to diabetes Both diaphragms moved well and the 
phienico-costal angles were clear, a point we wished to be sure about, because of the 
planned supradiaphragmatic approach to the splanchnic nerves The preoperative 
diet was C 75, P 50, F 150, a glucose value of 120 covered with 40 units of insulin 
She was, however, not entirely regulated on this regime, and was very unstable 

Preoperative studies revealed that ergot definitely depressed the galactose tol- 
erance curve (figure 1) This we took as being suggestive of a sympathetic hyper- 
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irritability of the glyco-secretory mechanism An insulin sensitivity test was run, 
with the idea of comparing it with others after the operation (figure 2) 

After the customary preoperative preparation as required in diabetes 6 section 
of the left splanchnic nerves and thoracic chain was done on October 22, 1932 
Under ethylene-novocaine anesthesia a left paravertebral incision was made, exposing 
the eleventh and twelfth ribs and transverse processes The vertebral ends of the 
two ribs were resected for a distance of an inch and the transverse processes were 
bitten off with a double-action bone forceps The endothoracic fascia was incised 
and the pleura was peeled away from the lateral surface of the vertebral column, 
just above the diaphragm A slight tear occurred m the pleura during this procedure, 
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Fig 2 Insulin sensitivity test One-tenth of a unit of insulin per kilogram body 
weight was given intravenously and blood sugars were determined by the micro-Folin-Wu 
method at intervals Interrupted line preoperative curve Straight lines postoperative 
curves taken a month apart Note the delayed response to insulin before the operation 
Following the operation, the blood sugar drops rapidly at 15 and 30 minutes and there is no 
rise between the first and second hour as if epinephrine response would be inhibited 
Urinary sugars taken simultaneously with the blood sugar determinations revealed the renal 
threshold around 200 milligrams of dextrose in 100 cubic centimeters of blood 

but it was quickly repaired with a fine catgut suture The left splanchnic nerves 
and the thoracic sympathetic trunk were picked up with a nerve hook and were sec- 
tioned The long muscles of the back and the lumbodorsal fascia were sutured with 
interrupted No I chromic catgut sutures The skm was closed with interrupted silk 
sutures 

The pulse and general condition of the patient were good at the end of the 
operation The pulse was 116 at the start (excitement) and 112 at the end of the 
operation There was a slight pneumothorax m the left chest cavity For the first 
two days 2,000 c c of 5 per cent dextrose and 1,000 c c of normal salt solution were 
given under the skin daily Insulin was given in doses regulated according to the 
urinary tests, which were made every four hours She received from 40 to 45 units 
of insulin a day On the third day a soft and on the fifth day a more solid diet was 
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given, containing 120 grams of available glucose Severe cramping m the epi- 
gastrium was controlled by atropine (gr 1/150) twice a day The possibility that 
this represented an exacerbation of an old pancreatitis was considered but ruled out 
by the low figures for blood-diastase, using a method described elsewhere 1T 

The patient made a rapid convalescence The wound healed by primary inten- 
tion With the same diet as before the operation, there was a reduction of the in- 
sulin requirement to one-half of the preoperative amount On November 12, 1932, 
three weeks after the first operation, the right splanchnic nerves were exposed The 
approach was similar, except that the paravertebral incision was continued along the 
twelfth rib laterally for 6 to 8 centimeters and both skm and musculature were tran- 
sected This addition to the original incision facilitated exposure considerably The 
vertebral ends of the eleventh and twelfth ribs and the transverse processes were 
removed The peeling of the pleura did not result in any tear on this side The 
identification of the structures was not as clear, but three definite white strands were 
cut and removed for a length of three centimeters Histologic examination revealed 
one definite nerve trunk Because of the uncertainty of complete transection, one 
cubic centimeter of 95 per cent alcohol was deposited in the posterior mediastinum 
paravertebrally The wound was closed in layers 

The postoperative convalescence was uneventful The patient was put on the 
same diet again with 120 grams of available glucose, and lequired from 20 to 25 
units of insulin An attempt to discontinue all insulin for a week resulted in the 
spilling of 49 47, 28 9, 4815, 63, 75, 71 7, 30, 42 75, and 76 59 grams of glucose on 
eight successive days As the patient was nearing coma, insulin was again given 
and the diet was increased to promote regain of weight She was discharged on 
December 19, 1932, on the original preoperative diet of P 50, C 75, F 150, A G 120 
and 20 units of insulin She was seen at intervals and two more insulin sensitivity 
tests were obtained Her weight was 114 pounds before operation and had grad- 
ually risen to 127 pounds on February 25, 1933 There was no pain or inhibition of 
motion in the back (Figure 3 ) 

In addition to studies on insulin sensitivity, blood pressure measuiements were 
taken to see whether splanchnic section might have any depressing effect on blood 
pressure No preoperative reading is available One week after the second opera- 
tion the blood pressure was 90/6S lying flat in bed After standing tluee nunutes, 
blood pressure was 82/62 Five weeks after the operation, blood piessuie was 

96/80 lv mg dow n 
S6/70 standing five minutes 
100/80 after hopping ten times 

i'lltetn week', after the second operation, the patient’s blood pressure was 

11Q/S0 ly mg down 

108/80 standing live minutes 

115/80 after hopping ten times 

*1 hi* tcmporar> tall m blood pressure, which is regained after fifteen weeks, 
vlo-tK resembles the experimental findings of Bradford Cannon,-’ 0 who found in cats 
th»t a progressive removal of the sympathetic ganghonated cord and splanchnic 
i.ervt> !•. lolloped by a fall m blood pressure and then a return to normal Even 
completely xympuhectoini/cd cats m untamed a normal blood pressure 


Com men r 

1 he operation here described resulted in an abrupt change of the glucose 
iri'uhn rut’o »»t the diabetic child from 2 5 * I to 5 * 1. This change occurred 
ittcr 'cetwn or the left -.planch me nerves, whereas the later sectioning of 
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the right splanchnic nerves did not produce any further improvement Dur- 
ing the postoperative period of four months the patient not only regained 
her original preoperative weight (114 pounds), but increased it to 129 
pounds It is of some significance that several subsequent attacks of upper 
respiratory infection did not upset her insulin requirement This now seems 



Fig 3 Photograph of patient’s back two weeks after second operation Both incisions 
healed by primary union The muscles of the back show no atrophy and there is no limita- 
tion of motion and no neuralgia Note the rectangular incision on the right side, which 
facilitated exposure. 


to be stabilized at 20 to 25 units for a diet of 120 grams of atailable glucose 
We are, of course, aware of the spontaneous fluctuations of tolerance m dia- 
betic patients, and particularly of the improvement of tolerance in hospital- 
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ized patients, who can be far more closely controlled than the ambulatory 
ones In this instance, however, the patient was not controlled after the 
operation, but on the contrary all insulin was withdrawn for a whole week to 
see how much the patient’s own insulin output had improved And yet a very 
definite improvement of the glucose insulin ratio resulted The improve- 
ment occurred immediately after section of the left splanchnic nerves and did 
not increase after the section of the right splanchnic nerves Whether this 
indicates a predominating influence of the left splanchnic nerves on bilateral 
adrenal secretion or whether the nerves had not been all severed on the right 
side cannot be decided at present 

One might assume that there was no increased insulin secretion in this 
child following the operation, because large quantities of sugar were excreted 
on the preoperative diet when insulin was discontinued But the insulin 
sensitivity of the patient had increased (Figure 2 ) It will be noted that 
the preoperative administration of 0 1 of a unit of insulin per kilogram body 
weight given intravenously produced no drop of blood sugar at IS and 30 
minutes, and even after an hour it had only dropped from 245 milligrams to 
225 milligrams, a slight drop of 8 per cent After the operation, however, 
the two tolerance curves, which check remarkably well with each other, show 
a marked drop at 15 and 30 minutes The average drop at one hour from 
305 to 193 milligrams represents a 36 7 per cent drop, and this level is main- 
tained for another hour 

The test for insulin susceptibility can readily separate insulin-resistant 
patients from those that are insulin sensitive It is possible that different 
types of diabetic patients will be thus distinguished from each other, al- 
though much experimental and clinical work is yet to be done to establish 
the \alue of insulin sensitivity 1 

We ha\e also tried to elicit some objective sign of sympathetic hyper- 
lrritahiht) in this patient and, following the suggestion of Poliak, 21 have 
administered 40 grams of galactose to the patient, followed by blood sugar 
determinations According to this author, 0 5 milligram of ergotamine 
inhibits the galactose hyperglycemia in one gioup of diabetics, and it is this 
type of diabetic we are interested in, in whom the sympathetic depressor 
action of ergot imitates the surgical effect of splanchnic section This 
patient showed a definite inhibition of the galactose hyperglycemia, follow- 
ing the subcutaneous administration of ergot (Figure 1 ) At present we 
are engaged in other tests which would imitate the effect of a bilateral 
'plant hnic section on a blood sugar curve 

What the discovery or insulin has meant to the diabetic, but particularly 
to the diabetic child, has been repeatedly emphasized 10 Juvenile diabetes 
before the insulin era was almost always fatal Unfortunately', however, 
the* low mortality 'talisiies of Joshn, Wilder and Allen, and Priscilla White 
cvn.iot be reproduced m the country at large Wilder" has recently stated 
th ii the death rate from diabetes is actually mounting and that diabetic 
n.itieius throughout the country are either not using insulin or not using it 
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properly In Ontario, where insulin is provided free of charge to charity 
patients, none had been used in 44 per cent of 192 cases of fatal diabetes and 
in only 12 per cent had it been used with any regularity 21 In Oregon, only 
one of two patients who died of diabetes used insulin at any time, only one in 
four used it m the final illness, and only one out of three knew how to test for 
sugar in the urine In this state only 15 per cent of the fatal cases had ever 
used insulin regularly, 22 and in the state of Washington, only 16 5 per cent 
used it 23 The actuarial statistics of the Metropolitan Life Insurance Com- 
pany portray a very sad picture of diabetic mortality (cit by Wilder 22 ) 
The physical surroundings and the economic difficulties of certain types of 
diabetic children are such that an adequate dietary and insulin control is not 
feasible Thus in addition to other considerations, a definite social and eco- 
nomic indication must be recognized in the selection of diabetic children for 
operation 

The present report is considered as a preliminary step toward a thorough 
investigation of various types of juvenile diabetic patients A patient with 
a severe type of uncomplicated jm emle diabetes, who was poorly controlled 
but had not yet developed detectable vascular damage and in whom a supres- 
sion of sympathetic glyco-secretory discharge could be accomplished with 
ergot, has proved to show stabilization and improvement following splanchnic 
nerve section * Her insulin resistance has been modified Only a careful 
selection of future cases, with observations over a prolonged period of time, 
will establish the value of this operation 

Summary 

Bilateral splanchnic section was performed on an 18 year old diabetic 
girl with the purpose of stabilizing and increasing her sugar tolerance 
There has been an immediate drop to one-half of her previous insulin re- 
quirement, which seems to be due to an increase in insulin sensitivity and 
which has persisted up to the present writing, four months after the opera- 
tion Further studies with a final report will be made at a later date 
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CHRONIC ARTERIAL OCCLUSION OF THE 
EXTREMITIES * 

By Duncan Graham, M B (Tor ), FRCP(C), Tot onto, Ontano, 

Canada 

Clinicians have long recognized that certain conditions, usually of a 
chronic nature, which affect the extremities and commonly terminate in 
gangrene, result from insufficient circulation With the demonstration by 
Raynaud that gangrene could develop without vascular occlusion, these con- 
ditions were divided into two groups (1) those due to structural disease of 
the arteries, described and classified under the general term arteriosclerosis , 
(2) those due to functional disturbance of the arteries without structural 
change for example, Raynaud’s disease The accepted neurogenic origin 
of the vascular disturbance in Ravnaud’s disease and in the condition de- 
scribed later by Weir Mitchell as erythromelalgia and the similarity of many 
of their symptoms to those found m certain purely nervous conditions have 
caused them to be described and classified among diseases of the nervous 
svstem under the heading of vasomotor and trophic neuroses As a result, 
both these conditions have attracted the attention of the neurologist rather 
than of the clinician interested m cardiovascular disease The demonstra- 
tion by Buerger 1 of the nature of one form of structural vascular disturb- 
ance, namelv, thromboangiitis obliterans, and his later publication of a 
textbook on “ Circulatory Disturbances of the Extremities ” 2 have been dis- 
tinct contributions to our knowledge of vascular affections of the extremities 
Buerger was one of the first to apply m a systematic manner the new knowl- 
edge concerning the physiology of the capillary system to the studv of 
nerinheral vascular disturbances, and to stress its value in diagnosis With 
the limited exact knowledge available up to that time of the normal function 
and control of the capillary system, it is not surprising that in clinical text- 
books little or no mention was made of the role of the capillaries in cir- 
culatory disturbances Thanks to the studies on the anatomy and physiology 
of the capillaries, particularly to those of Krogh 3 and his pupils, and to the 
work of Lewis 4 and his associates on the response of the blood vessels of 
the human skin, it has become possible for clinicians to interpret more in- 
telligently the abnormal changes occurring in the skin following disturbances 
in the circulation, and to appreciate more fully their significance m the diag- 
nosis and treatment of vascular affections 

It would appear fortunate that, at this stage in the development of our 
knowledge the operation of ganglionic sympathectomy was introduced by 
the surgeon as a means of treatment for increasing the blood flow to ex- 
tremities affected by vascular disease Being a therapeutic measure, it 

* Read before The American College of Phjsicians, Montreal, February 10, 1933 

•131 
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stimulated a wider interest among clinicians, both physicians and surgeons, 
in peripheral vascular disturbances A number of workers, notably Lewis, 5 
Brown and Adson, 6 White, 7 Scott and Morton, 8 to mention only a few, have 
made carefully controlled observations before and after sympathectomy on 
patients suffering from different types of vascular disturbance These in- 
vestigations have given us a better and clearer understanding of the nature 
and origin of circulatory disturbances occurring in the extremities 

When one reviews the present situation, it is observed that no new type 
of vascular disease has been found since Buerger gave us a pathological and 
clinical description of thromboangiitis obliterans, and that no change has 
been made in the classification of peripheral vascular disease into two mam 
groups one, organic or obliterative, the other, functional or vasomotor 
The clinical manifestations, however, have become fairly well defined and 
one has a much clearer conception of the causal relationship of functional 
disturbances in different parts of the vascular system to the production of 
the symptoms and signs present in various types of peripheral vascular dis- 
ease With our present knowledge and methods for the examination of the 
circulatory efficiency of the extremities, the different types of vascular dis- 
ease can be accurately diagnosed and, in the majority of cases, this can be 
accomplished by the regular bedside or office methods of examination As 
yet, proficiency in accurate diagnosis is confined largely to those especially 
interested in local vascular disturbances Failure to make a correct diag- 
nosis is common and is due chiefly to a lack of appreciation of the diagnostic 
significance of the local signs and symptoms associated with disturbances of 
function of the peripheral vascular system from the small arteries to the 
\enules There may also be failure to recognize that functional vascular 
disturbances are often prominent in the obliterative type of vascular disease 
Much confusion m diagnosis would disappear if physicians generally took 
a keener interest in the significance of these disturbances and if writers of 
textbook-, of medicine would direct the attention of the reader to the vascular 
ougin of Raynaud's disease, erythromelalgia, and allied vascular disturb- 
ances b\ discussing them under vascular disease rather than under vasomotor 
and trophic neuroses of the nenous system In a recent textbook of medi- 
cine, this change m the usual classification has been adopted 9 

In suggesting that Ravnaud’s disease and erythromelalgia be classified 
a-, vascular disease rather than disease of the nenous system, I am not un- 
mindful of the fact that many of the local subjective symptoms and many of 
th<. change--, occurring in the skin and subcutaneous tissue, found in these 
condition-., arc present in certain primarv diseases of the nervous system, and 
in i\ be cou-adered adequate justification for their classification under this 
>wu» IIow c\er, it i-, becoming more and more evident that trophic dis- 
tnrbutKc-v. and probably many of the peripheral svmptoms found m primary 
i.‘KU’on> of the i,er\ou> :» wcin, are of vascular rather than of nervous 


d ri*» t, t 


'the- fact that ca-c> of Ravnaud’s disease, with or without sclero- 
v.eriuiee relief of >>mpioni» and -.how improvement of the trophic 
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changes in the skin and subcutaneous tissue following sympathectomy in- 
dicates that interference with the normal blood flow plays an important, if 
not the essential, role m their production In support of this view is the 
favoiable influence of increased blood flow following sympathectomy on 
trophic changes and possibly on the growth of the limb in poliomyelitis 
(Harris 10 ), and on the healing of per f mating ulcer in degenerative lesions 
of the nervous system (Fraser 11 ) Further, it would appear that sclerotic 
vascular changes are responsible not only for the well known obliterative 
vascular disturbances in diabetes mellitus, but are the primary cause of the 
symptoms of peripheral neuritis, if present (Woltman and Wilder 13 ) Is 
this not adequate justification for a more conscious recognition by clinicians 
generally of the vascular origin of nutritional disturbances and of many 
symptoms occurring m the extremities m certain diseases primarily affecting 
the nervous system? 

As to the nature of the lesions in different types of peripheral vascular 
disease, structural changes of the arteries in the obliterative group and 
vasospasm or vasodilatation in the functional group are the immediate causes 
of the circulatory disturbances The common clinical conditions belonging 
to the obliterative group are thromboangiitis obliterans and peripheral 
arteriosclerosis of advancing years or occurring with diabetes mellitus The 
vascular changes in thromboangiitis obliterans, as demonstrated by Buerger, 
have a definite character quite distinct from those found in peripheral 
arteriosclerosis The early lesion is an inflammation of the wall of the 
larger arteries, chiefly of the lower extremity, beginning in the adventitia 
and involving all coats of the vessel, finally causing thrombosis followed by 
organization and canalization The lesions are multiple, affecting different 
segments of the vessels, and in the examination of an amputated limb dif- 
ferent lesions are found to show varying stages of acute and chronic in- 
flammation While the veins may be involved in a similar process, disease 
of the arteries with occlusion is the chief and primary cause of the circu- 
latory disturbances 

Unless sudden occlusion of a vessel occurs, circulatory disturbances may 
be absent in the early course of the disease If the part affected is subjected 
to exercise, the first complaint is fatigue and aching upon exertion , later, the 
pam of intermittent claudication develops, which we now know to be due, 
not to spasm of the artery, but to chemical changes occurring in the muscle 
resulting from a deficient blood supply Vasospastic or functional dis- 
turbances may occur at this stage numbness, tingling, and sensitivity to cold 
causing pallor or cyanosis In some cases these symptoms may be more or 
less prominent and lead to the erroneous diagnosis of Raynaud’s disease 
Coldness is present and, in the dependent position, rubor of the distal parts 
develops, and pallor in the elevated position The capillaries are dilated and 
partially paralyzed 

With the diminution of the blood supply to the minute vessels of the 
skin, nutritional or trophic changes in the skin and nails develop As is 
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found in peripheral arteriosclerosis, external trauma plays an important 
role in accelerating the development of these changes and finally causes 
ulceration and gangrene After nutritional changes make their appearance, 
the most distressing symptom for the patient is the pam which occurs in the 
distal parts of the extremity during rest It may occur without the ap- 
pearance of ulceration or gangrene Metabolic changes in the tissues, re- 
sulting from deficient circulation, rather than involvement of the nerves in 
the perivascular inflammation at the site of the lesion, would appear to be 
the chief cause of rest pam Edema may occur due to occlusion of the veins 
or from posture in the later stages of the disease In thromboangiitis 
obliterans the important clinical manifestations are pain of intermittent 
claudication , postural color changes , coldness , peripheral nutritional 
changes in the skin and nails , rest pam , and absence of pulsation in palpable 
arteries distal to the arterial occlusion These symptoms develop as a result 
of occlusion of a large artery, or arteries, of the extremity 

In the arteriosclerotic type of vascular disturbance, occlusion of one or 
more arteries of the size commonly affected m thromboangiitis obliterans 
has been given as the chief cause of the disturbances resulting from the de- 
fective peripheral circulation When one compares the character and dis- 
tribution of the arteriosclerotic lesions in the peripheral arteries with those 
found m thromboangiitis obliterans not complicated by arteriosclerosis, — 
the poor collateral circulation in arteriosclerosis and the relatively good one 
in thromboangiitis obliterans following occlusion — it is difficult to accept 
occlusion of a large artery as the chief cause of the clinical manifestations in 
peripheral arteriosclerotic disease 

In the larger arteries of the leg, the primary lesion in arteriosclerosis is a 
medial degeneration with later calcification producing the beaded type of 
artery often found on palpation of the radial The arteries usually affected 
are the femoral, popliteal, peroneal and radial, less often, the tibial and 
brachial, and \er) rarely, the dorsalis pedis This degeneration of the 
media impairs the elasticity of the vessel and its lumen becomes larger than 
normal ( Klotz n ) Intimal thickening may develop as a secondary process 
but dots not cause any significant occlusion unless thrombosis occurs How- 
e\er, m the branches of these arteries supplying the muscles, bone and skm, 
mutual thickening without significant medial change develops as a primary 
process and produces partial occlusion of the mam small branches and partial 
or complete obliteration of their more distal portions Just as thickening 
ot the mtuna m the renal artery and its mam branches may narrow the 
lumen and lead to nutritional changes in the kidnej, atrophy of muscles and 
'Kin nia\ follow similar changes m the smaller arteries of the limb 

In this connection, I recall \er> \i\ idly an incident which happened dur- 
ing m\ l,i,t Man to the late Sir James Mackenzie lie picked up the thin 
"km «>n the hack of his hand, and said “What causes that?” Let me 
<po:e ir»>m hi*, textbook on angina pectoris “If we wish to grasp the 
n.e r u.g „i the nature and significance of a great mam symptoms of dis- 
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ease, we should look at the changes that occur in the progress of the healthy 
man from the cradle to the grave ” Again * “ A great many symptoms of 
disease owe their production to the impaired function of organs brought 
about by the diminution of their capillary field Accompanying this, and 
probably causing it, are the diseased arteries To appreciate these vascular 
changes we have but to compare the condition of the skm of an elderly man 
with that of a youth In the latter the skin is of a thick velvety consistence, 
well supplied with blood , in the former case the skm is thin and attenuated, 
sometimes resembling tissue-paper and almost bloodless ” 14 

The absence of these nutritional changes in cases of thromboangiitis 
obliterans not complicated by arteriosclerosis, and m certain elderly indi- 
viduals showing marked beading of the radials, strongly suggests that 
mtinial changes in the smaller arteries, rather than thrombosis of a large 
artery or medial degeneration with intimal thickening causing partial oc- 
clusion, are responsible for peripheral atrophic changes in arteriosclerosis 
In thromboangiitis obliterans intimal changes are absent m the small arteries 
and a good collateral circulation develops following thrombosis of a larger 
artery Even if one admits that a gradual narrowing of the lumen of the 
larger aiteries develops from intimal thickening, one cannot explain the poor 
collateral circulation that is characteristic of the arteriosclerotic type of 
peripheral vascular disease without taking into account some additional 
factor, such as intimal thickening of the smaller arteries, which would cause 
a definite diminution m the blood flow to the muscles and the skin Further, 
the incidence of intermittent claudication should be much higher in arterio- 
sclerosis than m thromboangiitis obliterans, owing to the poorer collateral 
circulation in the former, but such is not the case For these reasons, it 
would appear that partial occlusion of the smaller arteries rather than oc- 
clusion of the larger arteries is the chief and primary cause of the arterio- 
sclerotic type of vascular disturbance 

The arteriosclerosis of advancing 3 ears and that associated with diabetes 
mellitus are apparently' of the same type and affect vessels of the same size 
While this is true, there is a difference between the skm of the patient who 
develops signs of peripheral arteriosclerosis during diabetes mellitus and 
the skin of one who develops diabetes mellitus after definite signs of periph- 
eral arteriosclerosis have appeared When diffuse atrophic changes are 
found m the skm of an arteriosclerotic diabetic, one may conclude that the 
diabetes mellitus was a later development In the majority of diabetic 
patients, however, these advanced changes are absent and the skin over the 
dorsum of the foot is normal for the age of the patient On the other hand, 
the skm over the dorsum of the toes, more commonly the great and second 
toes, may be found to be slightly thickened, wrinkled and less elastic than 
normal , or more marked thickening along the nail fold or under the end of 
the nail may be present, with the nail brittle and thickened Calluses over 
the ball of the foot are not uncommon These changes are the early' nu- 
tritional manifestations of peripheral arteriosclerosis and minimal traumata 
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are the likely cause of their local distribution After a slight abrasion, often 
caused by paring a corn or callus, infection develops, thrombosis of the small 
arteries occurs, causing necrosis and gangrene In diabetic gangrene pul- 
sation of the dorsalis pedis is usually present 

In the senile arteriosclerotic, the nutritional changes in the skin described 
above may be accompanied by increasing intolerance to cold and acro- 
paresthesia On palpation, pulsation m the dorsalis pedis is diminished or 
absent Complaints of fatigue or aching pains m the legs with exercise, or 
crampy pains occurring more often during the night are not infrequent In- 
termittent claudication, that is pain on exercise and quickly relieved by rest, 
occurs but, in our experience, is not commonly complained of by the patient 
With progressive occlusion of the small arteries of the foot, the process may 
terminate in a dry, withering gangrene of part of the foot Repeated mini- 
mal traumata from exposure to cold, hot water bottles, ill fitting boots, slight 
crushing, etc , would appear to be the factors causing the localization of the 
necrosis and gangrene to one or more toes or a small portion of the foot 
If the trauma is more severe, or if infection develops through a small abra- 
sion, thrombosis of the partially occluded arteries develops and a moist 
gangrene is the result Should a large artery become thrombosed, per- 
sistent pam usually develops near the site of the occlusion, the distal parts 
become cold, pale or cyanosed and, with the lack of development of an 
effective collateral circulation, a large area of gangrene appears 

In all types of obliterative vascular disease, students of the subject stress 
the importance of mild external trauma as a precipitating factor m the de- 
velopment of gangrene, and m the treatment of diabetes mellitus special 
attention is given to the care and protection of the feet as a means towards 
its prevention More se\ere trauma may injure even healthy tissues and 
cause thrombosis of small arteries and capillaries, but whether the results 
of minimal traumata on parts with a defective ciiculation are due to fur- 
ther damage of tissues or vessels, or both, has not been determined In the 
obliterative tjpe of \ascular disease, the suggestion has just been advanced 
that repeated minimal traumata, of a type and severity to cause no disturb- 


ance to a digit with normal circulation and sensation, are responsible for the 
localization of gangrene to one or two digits m a foot m which there is 
diminution in the blood supply to the whole foot It is a significant fact 
tint, not only m the obliterative t>pe but in the vasospastic type of vascular 
disturbance, one or two digits are apt to be more severely affected than the 
other three In Ravnaud's disease, the bilateral and often symmetrical dis- 
tribution of the vasospastic disturbance is recognized Nevertheless, one 
or more digits usuallv show more marked changes than the others, and fol- 
tng svmpathectomv recover} in these is less complete or less permanent 
Is it possible that repeated minimal traumata, ehitfly due to exposure to cold, 
re responsible for the localization of the more severe changes found in cer- 
dig is *n Ravnaud’s di-ease * Recent!} Lewis has challenged the orig- 
r i t! .»:*>! te.’vtaMv accepted view of Kavnaud that this disease is a vaso- 
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neurosis and that the vasospastic disturbances are due to a fault in vasomotor 
innervation of distant rather than of local origin in the part affected From 
his carefully controlled experiments on cases of Raynaud’s disease, Lewis 
came to the conclusion that spasm of the vessels is due, not to abnormal 
vasomotor impulses, but to a local vascular fault In milder forms this 
defect is expressed as a susceptibility to enter a state of spasm m the more 
severe forms, spasm is reinforced by local structural change In referring 
to the primary cause of the spasm, he states “ In searching for the deter- 
mining cause of spasm, we must review the several possibilities and ascertain 
whether the abnormality is local or lies at a distance, it will not be found in 
both Our conclusion is that the cause is a local cause” Lewis admits 
that vasomotor impulses play a part in the vasospastic disturbances, but 
contends that the effect is due to the action of normal rather than abnormal 
impulses in a vessel with a local vascular fault, the exact nature of which is at 
present unknown In an attempt to test these two hypotheses, Levy-Simp- 
son, Brown and Adson 13 investigated eight cases of Raynaud’s disease, using 
methods similar to those of Lewis They concluded that the preponderance 
of their experimental evidence confirmed Raynaud’s original view of the 
abnormality of the sympathetic nervous system In one of the eight cases 
studied, a primary local vascular fault could not be excluded as the cause of 
the vascular spasm As pointed out by these authors, Lewis’ evidence of a 
local vascular fault as the primary cause of spasm has been based chiefly on 
experimental observation on cases of Raynaud’s disease affecting the upper 
extremities and showing definite nutritional changes or gangrene of the tips 
of the fingers It is generally recognized that the clinical results following 
sympathectomy in Raynaud’s disease are more satisfactory in the lower 
extremity than in the upper, and better and more complete in mild than m 
severe forms of the disease More evidence of a local vascular fault in 
mild forms of Raynaud’s disease is necessary, therefore, before this can be 
accepted and a vasomotor origin discarded as the primary cause of spasm 
The observations of Stopford and Telford on cases of cervical rib with 
unilateral vascular complications should not be overlooked in a consideration 
of the primary cause of vasospastic disturbances Some years ago, Stop- 
ford 10 reported that paralysis of vasomotor fibers never seemed to induce 
vascular changes but that partial division and irritation of peripheral nerves 
had been found on several occasions to be succeeded by vascular changes 
The vascular lesion found was a thickening of the in tuna, most marked 
in the smaller arteries in the distal part of the extremity More recently, 
Telford and Stopford 17 have demonstrated, to their own satisfaction at 
least, that the vascular complications of cervical rib are due to irritation of 
the vasoconstrictor fibers in the lower branch of the brachial plexus Stop- 
ford states that he is convinced that long continued irritation of the vaso- 
constrictor fibers is the primary cause of the changes in the arterial wall 
These observations have a double interest in suggesting that long continued 
irritation of \ asoconstnctor fibers may be the cause, not only of \asospastic 
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disturbances similar to Raynaud’s disease, but of the development of struc- 
tural changes in the arteries While it is impossible at the present time to 
express any final opinion as to the primary cause of spasm m Raynaud’s 
disease, it is agreed that spasm of the smaller arteries is the primary cause 
of the vascular disturbances It would appear reasonably certain that struc- 
tural changes in the vessels are responsible for the advanced nutritional 
changes characteristic of the more severe forms of Raynaud’s disease No 
adequate explanation has been offered for the appearance of more marked 
changes in certain digits The suggestion that repeated minimal traumata 
are responsible seems a reasonable one 
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THE DIAGNOSTIC USE OF IODINE IN 
THYROTOXICOSIS * 

By J H Means, M D , F A C P , Boston , Massachusetts 

Three years ago at the Minneapolis Meeting of the College a paper was 
presented by the author on the use of iodine m exophthalmic goiter 1 The 
discussion then centered chiefly about the therapeutic use of that agent 
However, because of its utterly characteristic action in thyrotoxicosis the 
use of iodine may also give diagnostic information of great importance, in 
cases where the presence or absence of thyrotoxicosis is in doubt 

The chief questions which a doctor must decide, when confronted with 
a patient with a goiter, are whether this goiter is accompanied by hyper- 
tunction, whether it is causing pressure, or whether it is malignant, prema- 
lignant, or inflammatory 

The symptoms of hyper function are familiar to you, and ordinarily the 
diagnosis of tins disturbance is thoroughly simple However, this is not 
always so A number of conditions may resemble mild thyrotoxicosis, and 
in such cases single or scattered determinations of the basal metabolism may 
fail to prove whether thyrotoxicosis is truly present In this class come pa- 
tients with goiter which may be either colloid or hyperplastic, and with 
symptoms which may be due either to hyperthyroidism or to psychoneurosis 
The older writers had much to say of atypical types of Basedow’s disease 
Formes frustes was the euphonious name given them It is our belief that 
cases running an atypical course throughout are rare However, when the 
disease is just beginning the picture may be sufficiently incomplete to cause 
confusion , and it is true also that m the older patients with toxic goiter the 
symptoms may suggest heart disease far more than thyrotoxicosis In all of 
such cases the diagnostic use of iodine is helpful It has also been stressed 
m the literature that tuberculosis may present a picture like mild thyrotoxico- 
sis This problem in differentiation, however, has not loomed large in our 
own experience at the Massachusetts General Hospital 

I may also mention the great group of patients who have received treat- 
ment, either surgical or roentgenological, for known toxic goiter, and who, 
following such treatment, may or may not have a remnant of thyrotoxicosis 
smouldering on A diagnostic test with iodine in this group is often de- 
cidedly helpful in the accurate estimation of the clinical status Indeed we 
have taken the stand that the final criterion of complete cure in toxic goiter 
is freedom from symptoms, and a metabolic rate not above standard, which 
is uninfluenced by iodine ' 

Diagnostic tests with iodine for all these purposes we ha\e made with 
steadily increasing frequency m our clinic I should like to illustrate to you 

* Read at the Montreal Meeting of the American College of Physicians, February 6 1933 

From the Thyroid Clinic of the Massachusetts General Hospital 
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some of the ways in which they have been helpful First of all the impor- 
tance of accurate observation must be emphasized Single or infrequent 
determinations of metabolic rate in these doubtful cases tell us very little It 
has been found necessary to establish levels of metabolism, to determine 
trends 

Our conception of the action of iodine in toxic goiter has been stated be- 
fore It is that at any one moment iodine diminishes, to a certain extent, 
the intensity of the toxemia It has no effect on the duration or direction of 
the disease 

We may represent diagrammatically the metabolic effects which might 
occur in untreated toxic goiter upon the giving of, and omitting of, iodine 
medication as in figure 1 Here a prompt fall in basal metabolic rate is 



Fig 1 Diagrammatic representation of the effect of iodine 
m thyrotoxicosis of moderate severity 

shown upon the giving of iodine, followed by a rise when the drug is 
stopped Wheii iodine is given and omitted for the second time the events 
aie repeated 

In figure 2 much the same thing is depicted, only in this diagram the dis- 
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ease is represented as on the upward couise so that when iodine is omitted 
there is a rise of metabolism to a higher level than that obtained before it was 
given, and when it is given for a second time the level reached is not as low 
as that reached m the first administration 

These two diagrams merely represent the usual iodine relationships 
There would seldom be any necessity for a diagnostic test with iodine with 
the initial basal metabolic rate lying at the level shown Let us pass, how- 
ever, to figure 3 Heie we have at the start a basal rate little, if at all, above 



Fig 3 Diagrammatic representation of iodine relationships in a case of genuine thyro- 
toxicosis but with initial metabolism little if at all above the standard zone The fluctuations 
are diagnostic of thyrotoxicosis although the actual initial level would not be diagnostic of 
that state 

the standard level The diagnosis is in doubt Iodine is given The 
metabolism falls to slightly below standard Iodine is omitted Metabolism 
rises to the previous level Iodine is given again and omitted again The 
events are repeated Such fluctuations, in relation to iodine, may be taken 
as final proof of the existence of thyrotoxicosis, even though the rate never 
rises above what we call standard 

Figure 4 represents the same events taking place after operation, proving 



Fig 4 Diagrammatic representation of iodine fluctuations following operation with 
a rate never exceeding normal Time of operation is indicated by the arrow Fluctuations 
prove that there is an element of active thyrotoxicosis still present 

that an element of thyrotoxicosis remains Finally the time conies when no 
rise occurs when iodine is stopped When this happens thyrotoxicosis has 
ceased, just as in rheumatic infection when no rise of temperature, white 
cells, or return of symptoms occurs when salicylate is stopped, t\e consider 
that active infection is over 
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I should like to devote the rest of the space to some actual examples of 
the value of the diagnostic use of iodine 

First, an Italian girl of fifteen (Mary G ) with, when first seen, a goiter which 
we took to be colloid, and not much in the way of symptoms (This case has been 
presented in detail in another paper 2 ) The basal metabolism had a level not above 
normal My colleague, Dr J Lerman, was impressed with the hardness of the 
gland He believed it had the feel of hyperplastic tissue We gave iodine The 
basal metabolic rate dropped 27 points We omitted it and the basal metabolic rate 
rose to the previous level We gave iodine again, got a second drop, took out the 
thyroid and found it hyperplastic The test with iodine made the diagnosis here 
It is interesting that it was first suggested by the feel of the gland Here then was 
a patient with genuine thyrotoxicosis and yet a “ normal ” level of metabolism 

The next case is also that of an Italian — a married woman who was nineteen 
years of age when we first saw her in January 1927 (Mrs T ) At that time there 
were some symptoms of slight nervousness and sweating and a slightly full, soft 
thyroid without other signs Our impression was colloid goiter She reported for 
observation in June of that year and we could find no clinical evidence of thyroid 
disease 

She turned up again in July 1930 She had had a psychic trauma and claimed 
to be very nervous but we could find very little evidence suggesting thyrotoxicosis 
The basal metabolic rate on two occasions was m the plus twenties (Figure 5 ) 
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I k. 5 Diagnostic test with iodine in the case of Mrs T Result negative 



V* e did not see her again until this winter (1932-1933) Site had had a baby between 
vi'it- She claimed to be a bit nervous and to feel hot — nothing more* There was a 
cr> questionable staring look of the eves and a solt thyroid as before Very slight 
tremor was present — no other signs Hie basal metabolic rate was plus fifteen 

Wc decided upon a diagnostic test with iodine because of the slight elevation of 
the rite 'lue result is shown m the chart — a fiat negative We believed this ruled 
tlij rotoxieous wt Five ue‘ehs later the basal metabolic rate had dropped to plus 
e’e.cu wuhm.t turther treatment and the symptoms were unchanged '1 he original 
■i on ui co’tu.d goiter thus proves to he correct. 'Ihe* symptoms arc not ot 

.v V ‘e »>r*g.« ihev require* ’rtutmeiu directed toward the nervous system, not 
* - *J 

, e > ad.- to tdvant i-te a o r, cc shell-shocked veteran of thirty-six 
v f • ' t ,c’t in our chmc tit No. ember 1931 He had hid svmptom* 
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of nervousness, exhaustion and trembling ever since the war A goiter had been 
noted the year before On physical examination we found moderate bilateral exoph- 
thalmos, stare and lid lag, and a slight, soft, symmetrical enlargement of the thyroid 
without bruit His basal metabolic rate was plus twelve We thought he had the 
remnant of a smouldering Graves’ disease of long standing 

Followed over a period of three months without iodine the basal metabolic rate 
was found to fluctuate somewhat but showed no steady trend either up or down and 
did not average above the standard zone (Figure 6 ) Then on iodine for seven 
months it did the same The chart shows not the slightest evidence of an iodine re- 
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Fig 6 Diagnostic test with iodine in the case of Mr S Result negative 

sponse He is exactly as well off without iodine as with it, both metabohcally and 
symptomatically He may have had exophthalmic goiter in the past and some exoph- 
thalmos remains but he is not thyrotoxic now The problem for therapeutics is 
psychologic not endocrine 

Another case of considerable interest (Mr K ) that has lately come to our 
attention is that of a business man of sixty-two who began to suffer from undoubted 
thyrotoxicosis at the beginning of last summer His symptoms at the onset were 
subdued and on August 9, 1932 his basal metabolic rate was only plus sixteen We 
had not control of his treatment and his own physician elected roentgen-ray treatment 
and iodine rather than operation which we would have advised On this regime he 
improved, though on October 25, 1932 his basal metabolic rate was plus eighteen 
During the course of the roentgen-ray treatment, although improving symptomati- 
cally in other ways, he developed exophthalmos which had not been present before 
On January 14th, still on iodine, the course of roentgen-ray complete, he had a basal 
metabolic rate of minus twelve and felt well m every way except that his eyes were 
very irritated and becoming increasingly so We omitted iodine and in eleven days 
the basal metabolic rate rose to plus five and symptoms of nervousness returned 

The situation was that the patient had been relieved of all symptoms except ocular 
ones on a regime of iodine and roentgen-ray His basal metabolic rate was entirely 
within standard limits even off iodine His goiter was very small and firm , his eyes 
were getting steadily worse We were worried about his eyes We believed that the 
rise in basal metabolic rate and increase in symptoms which took place when he was 
released from iodine control proved that an element of thyrotoxicosis still lurked, and 
we advised subtotal thyroidectomy in spite of his low metabolic rate, on account of 
his eye condition, although we would have been content to carry on with an expectant 
program had this not been present I cannot tell you of the outcome for he is now 
undergoing preparation for operation * 

* Subtotal thyroidectomy was done on February 6, 1933 The gland remo\ ed showed 
hjperplasia typical of exophthalmic goiter Iodine has been continued e\er since, and the 
basal metabolic rate has dropped to a level m the neighborhood of minus twenty In spite 
of this, the exophthalmos and ocular irritation persist and seem truly malignant 
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I will present just one more case in which the test with iodine ruled thyrotoxi- 
cosis out A married German machinist of forty was seen for the first time last 
September His illness had covered eighteen months, the symptoms were excessive 
sweating, palpitation, precordial pam, dysphagia and nervousness At the same time 
there had been progressive exophthalmos m the left eye His right eye was of glass 
His thyroid was small but palpable and rather firm There was no thrill or bruit 
He had a tremor of the fingers and fibrillary twitchings over his muscles, but no 
marked atrophy The left eye though prominent showed no lid lag His basal 
metabolic rate was plus nine It was thought that exophthalmic goiter was probably 
present and he was admitted to the hospital The next basal metabolic rate showed 
a rate of plus thirty-eight, but this was an isolated reading The rest were between 
plus two and plus thirteen On iodine there was no trend either up or down (Fig- 
ure 7 ) It was concluded that he had no thyrotoxicosis and he was dischaiged 



Fic 7 Diagnostic test with iodine in the case of Mr C Result negative 

Subsequent events have borne this out I here was one more isolated high read- 
ing but two others close to the zero line A second trial with iodine showed no con- 
sistent change either way Furthermore no improvement in symptoms when taking 
the drug was noted by him either time This is as important as is the lack of change 
in metabolic rate Truly thyrotoxic patients nearly always testify spontaneously to 
marked improvement while they are receiving iodine and to feeling worse when it is 
stopped '1 he cause of his exophthalmos remains in doubt Of course he may return 
to us in the future with definite exophthalmic goiter but the test convinces us that he 
docs not have it now 

In conclusion then I will repeat that in iodine wc have an agent helpful 
in the diagnosis of thyrotoxicosis as well as in the treatment thereof When- 
ever there is an) doubt or question of its presence the effect of iodine should 
be observed Isolated basal metabolic rates are not enough. Sufficient data 
to observe definite le\els and trends must be obtained The absolute level is 
of little significance The fluctuation is what counts A drop from plus 
m:ic to mum» eight with iodine and return to plus nine when the drug is 
'lopped i-, significant When tin roto.xicosis is truly present, even though m 
'fight degree, the response to iodine is definite, delicate and exact 
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SCHIZOPHRENIA FROM THE PHYSIOLOGICAL 

POINT OF VIEW" 

By R G Hoskins, Ph D , M D , Worcester, Massachusetts 

The schizophrenic psychosis, of all unsolved problems, presents to the 
medical profession the outstanding challenge of our day This disorder 
alone fills one-fifth of all hospital beds m the United States It is pre- 
sumably equally prevalent m other parts of the world Its cost is incal- 
culable Its onset is commonly in the early years of maturity and it persists 
to a greater or lesser degree of severity throughout a lifetime that is not 
greatly curtailed To the patient it represents exclusion from family and 
friends — literally in many cases, spiritually in any case It casts a pall of 
undeserved stigma upon the entire family in which it strikes, and no family 
is exempt There is probably no other disorder known to medicine that 
exacts so great a cost in prolonged unhappiness as does schizophrenia 

No more can the monetary cost be calculated In our country approxi- 
mately one hundred and fifty thousand able-bodied citizens are removed 
from productive pursuits to be maintained in special institutions In Mas- 
sachusetts the average period of hospitalization is about eleven years In 
addition to the hospitalized population there are probably as many schizo- 
phrenics outside of institutions who contribute relatively little to society 
At best they are inoffensive incompetents and at worst they constitute a 
portion of the criminally insane with hobos, prostitutes and other less of- 
fensively queer people falling in between 

Numerous items go to make up the toll of the social loss from the dis- 
order The hospital victims are expensive to maintain In the United 
States the total investment m buildings for their care amounts to nearly a 
half billion dollars Interest charges and depreciation on the buildings and 
their equipment are heavy and increasing items In addition there are all 
the various maintenance costs — food, clothing, professional services, etc 
The cost of the non-hospitahzed group can only be guessed at but it must 
be a very considerable dram on families and on social agencies From care- 
ful consideration of such cost items as are known and conservative estimate 
of others, the loss from this disorder appears to be in excess of a million 
dollars a day and estimates of twice that sum have been made 

Schizophrenia is as varied m its individual manifestations as is human 
nature itself Under one name or another it has been known from the be- 
ginning of medical history The schizophrenic picture can be recognized in 
the devil-possessed people of biblical and medieval times The witchcraft 
delusion would seem to have amounted largely to a panic-stricken, confused 
recognition of the existence of schizophrenia It remained, however, for 
Kraepelin only a generation ago to delimit the psychosis as an entity under 

* Read at the Montreal Meeting of the American College of Physicians, February 9, 1933 
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the designation of dementia praecox Of late years Bleuler’s term, schizo- 
phrenia (split mind) has largely come into use as more accurately descrip- 
tive of the disorder Actually, the patient does not necessarily become 
demented nor does the disorder always show early onset, as Kraepehn’s 
designation implies 

In modern psychiatric thought schizophrenia, or perhaps more accurately, 
the schizophrenic reaction, consists of two fundamental deviations from 
normality, together with an assortment of secondary features that give a 
kaleidoscope variety to the individual clinical pictures Bleuler’s primary 
characteristics are disorders of the association processes and a partial loss 
of contact with reality that is indicated m the term schizophrenia itself 
Scarcely less characteristic are disturbances of the emotions From the 
point of view of the physiologist, Kraepehn’s definition of the psychosis as 
“ a peculiar disorganization of the inward coherence of the psychic per- 
sonality with predominating damage to the affective life and will ” seems 
particularly suggestive 

The psychosis presents a bizarre melange of psychologic normality and 
abnormality Memory and orientation tend to be well preserved The 
patients often show little disturbance of apprehension Despite frequent 
appearances to the contrary, they are usually rather well aware of what goes 
on about them Many pages would be required to present even an ele- 
mentary account of the manifestations of the disorder We may mention 
only hallucinations, delusions, poor judgment, incongruity of emotions — 
commonly with apparent neutrality or indifference — incoherence in train of 
thought and displacement of normal volitional responses by automatic or 
lmpttlsne reactions Bizarreness of conduct is seen in infinite variety 

Jung and numerous othei writers have commented on the resemblance 
of the schizophrenic psjehosis to the normal dream state It differs from 
\our dreams and mine mostly in that upon awakening from sleep the dream 
is not dismissed and in that the activities of the dream are largely carried 
out rather than merely visualized The schizophrenic state and the dream 
state are strikmgl) similar in the free use of symbolism Things do not 
mean what the> seem but what they signify m the patient’s own paiticulai 
code If the reader will imagine that he had been awakened from a vivid 
dream but that a'* he went about his daily affairs the dream continued to 
occup) the greater part of his attention, to dominate his thought and his 
he will ha\e a sufficiently accurate picture of schizophrenia for 
purpo-es of this discussion Largely it is a manifestation of more or less 
disgut-ed wishes or fears masquerading as accepted reality 

'io one studving the phenomenolog) of schizophrenia from the phjsio- 
ft 'gic»d point of uew the first question that presents itself is this Could the 
m imfo'attoiK of the disorder arise from organic causes or must we seek 


n»r me mwenotw “ ihnamtc ” influence, an unresolved Oedipus complex 
i,r v.h t vi>i' Unquestionable earlier emotional experiences play an unpor- 
’ *' ,t r “’- m d,< co f ormg of the irdiwdua! picture, hut are they necessarily 
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The answer would seem to be clearly in the negative Point for point, 
the individual symptoms can be paralleled from conditions that are clearly 
organic in origin In our dreams we are all rather schizophrenic, and per- 
haps no more mysterious etiology is involved here than depressed oxygen 
consumption m the brain cells The victim of chronic alcoholic intoxication 
may show hallucinations and delusions quite as striking as those of the 
schizophrenic The lich imagery of acute morphine intoxication and espe- 
cially the hallucinations of mescal poisoning are phenomena of the schizo- 
phrenic order Even the motoi manifestations of catatonic dementia praecox 
can be closely simulated by the administration of bulbocapmn In the 
perennial debate between the orgamcists and the psychogeneticists the fact is 
frequently overlooked that the individual symptomatology of schizophrenia 
can be duplicated in almost every particular by the manifestations of de- 
mentia paralytica In this latter psychosis we seek for no more mysterious 
causation than the syphilitic organism Were the fact not known that 
dementia paralytica is caused by syphilis the literature would no doubt be 
quite as full of “ dynamic ” analyses and speculations as is that devoted to 
schizophrenia, and we might still be seeking in them the primary cause of 
the disorder 

Schizophrenia, then, could be caused by strictly organic factors As a 
matter of fact, does the evidence compel us to assume an essential organic 
element in the causation ? The disorder shows a striking predilection for 
individuals of “ tainted heredity ” and those of dysplastic constitutional 
types Our most instructive single datum is the comparative double in- 
cidence of schizophrenia in identical as compared with ordinary, fraternal 
twins Unfortunately the data are not yet sufficiently numerous to be en- 
tirely compelling but so far as they go they indicate that if one of a pair of 
identical twins develops schizophrenia his fellow twin has relatively little 
hope of escaping, whereas if one of a pair of fraternal twins develops the 
disorder his fellow is in no special danger Identical twins are organically 
two parts of the same individual, whereas fraternal twins are quite as dis- 
similar as are other children of the same family Organically the two types 
of twins are entirely different but there is no reason to assume that the emo- 
tional experiences of the two sorts are particularly different These three 
categories of facts seem to allow no escape from the conclusion that organic 
factors are important in the chain of causation whether or not they are in- 
variably operative This is true irrespective of what weight one may assign 
to psychogenic factors Apparently, then, the individual develops schizo- 
phrenia primarily because he was born to have it If this conception is true 
the most important question confronting the investigator is What is or- 
ganically peculiar about the schizophrenic ? 

During the past five years my collaborators and I at the Worcester State 
Hospital have been attempting to learn as precisely as may be the answer to 
this question During this period some 300 cases have been rather elabo- 
rately studied, not only as regaids their psychologic and psychiatric char- 
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acteristics but especially their physiologic The outstanding result of the 
first four years’ work was to demonstrate in the individual patient a remark- 
able degree of variability of the physiologic functions from one test to an- 
other So troublesome had this feature of variability become that last year 
we decided to devote the entire resources of the research service to a study 
of the variability, as such This engaged the entire time of some 50 or 60 
people, including nurses and attendants, for about a year 

Each patient received a detailed physical examination to eliminate or- 
ganic disease that might serve as an unnecessary complication of the problem. 
Any one showing other than minor passing ailments was rejected A de- 
tailed social history was compiled for each patient He was given an 
intensive psychiatric study to insure that he was actually suffering from 
schizophrenia He was then subjected to seven months of intensive in- 
vestigation following the schedule set forth in the accompanying table 
(Table 1 ) After a month of study by this schedule he had a two months’ 

TABLE I 

Schedule 


First Week 

Monday 9 00 am Psj chometncs 

Tuesday 9 00 am Psychometrics 

Wednesday 9.00 am Psychometrics 

/ hnrsday 7 30 a m “ Basal metabolism ” in- 

cluding rectal temperature, pulse, 
blood pressure, weight, height 
Blood samples collected for quanti- 
tate e analysis and phytotoxic test 
9 30 a in Breakfast 

/ nday 7 30 a m “ Basal metabolism ” 

9 30 a m Breakfast 

Saturday 7 30 a m " Basal metabolism ” 


1 00 p m Physical and psychiatric 

examinations 

1 00 p m Physical and psychiatric 

examinations 

1 00 pm Physical and psychiatric 

examinations 

1 00 pm Psychiatric examination 


1 00 pm Diagnosis by admitting 
staff Psychiatrist’s note 

pm Mental note 


Second Week 

Sunday mi Rest 

Mot di.y 9 00 a m Experimental psjchologj 


! o CO am Experimental psjchologj 

l> \ i> i ' to, 0 M> nn Experimental psjchologj 
if not p'vuou.slj completed 
I < a ' g DO i nt Outlo-eardi tc test 


9 ;n , m 

i . i B* 


■ *»» 


\ * 

t 

*• 


Ur«. <ki is* 

<1 .uluie pi ism i .olunn 
!< I)’ * <1 „ ise i M» od pH, 

•rtf' '!• . 

it jt I Keel .c\ of 
t 1 a 1 1' 


p m Rest 

1 00 pm Psjclnatric ward observa- 
tions 

3 00 p m Photography — 2 nude 
poses 

1 00 pm Psjclnatric ward observa- 
tions 

1 00 pm Psjclnatric ward observa- 
tions 

1 00 pm. Pajclnatne ward observa- 
tions 

l 30 pm. Dental examination and 
x-rij studies of skull, chest, and 
gastrointestinal tract 

3 00 pm Selim i hr Tc t of cardto- 
v tscul ir * then ncj Psjelu itrie » ard 
obn.ni it tons 

p m Re .t 


ii i . 
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Table I — ( Continued ) 


Third Week 


Sunday 

7 00 am 

Start 24-hour urine col- 

pm 

Urine collection 

lection 






Monday 

7 00 a.m 

Finish urine collection 

2 

30 

p m 

Blood pressure 


S 30 am 

I n j e c t phenolsulphone- 




phthalein 

Collect specimens 





Tuesday 

7 00 am 

Start collection of 24-hr 

1 

00 

p m 

Psychiatrist’s note 


urine 







7 30 am 

“ Basal metabolis m,” 






“ Lung volume ” 

9 30 am Breakfast 


Wednesday 7 00 a m Complete 24-hr urine col- 
lection 

8 30 am Inject phenolsulphone- 
phthalein, collect specimens 

Thursday 5 00 a m Galactose tolerance con- 1 00 p m Psychiatrist’s note 

trol sample 

6 30 am Collect samples for blood 
chemistry and blood morphology 

7 00 am Galactose tolerance test 

Friday 5 00 a m. Repeat galactose tolerance 1 00 p m Psychiatrist’s note 

test 

Saturday 5 00 a m Repeat galactose tolerance 1 00 p m Psychiatrist’s note 

test • 

Fourth Week 

Sunday am Rest pm Rest 

Monday 8 00 a m Fluoroscopic gastrointes- p m Gastrointestinal series 

tmal studies begun Psychiatrist’s 
note Internist’s note on physical 
status 

Tuesday am Gastrointestinal studies contin- 

ued Psychiatrist’s note 

Wednesday Gastrointestinal studies continued 

8 00 a m Blood sedimentation test 
Bromsulphonephthalein test for liver 
function Psychiatrist's note 

Thursday Gastrointestinal studies continued p m Psychiatrist’s note 


rest period during which, however, certain accessory tests of the cerebro- 
spinal fluid, of the reactions to various drugs that act on the autonomic 
nervous system, and of the liver functions were made The studies of the 
mam schedule were then repeated, another rest period was interposed and 
finally a third month of study was carried out Many of the tests were 
made in duplicate and some in quadruplicate, hence at the end we had from 
three to twelve tests on each patient Some 65 patients have now been 
through the entire series of tests but this report will be based largely on the 
tabulated results obtained m the first 54 patients of the series 

Suffice it to state that m many of his physiologic activities the schizo- 
phrenic is strictly normal, though perhaps unusually variable Attention 
will be directed mostly to those features in which abnormality proved to be 
characteristic 

The Urine The urine was strikingly normal as regards total solids, 
total nitrogen, nitrogen partition and microscopic residue Just as striking 
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was its abnormality as regards volume The individual variability in this 
respect was high but the average volume for the series was about twice the 
normal amount Table 2 sets forth the results that were obtained m 26 

Table II 
Urinary Volume 



Min 

Max 

Range 

Mean 

Stand Dev 

Normal subjects (26) 
Schizophrenic subjects* (44) 

655 

510 

2805 

8000 

2150 

7490 

1328 4- 83 
2602 ± 120 

629 ± 59 
1851 ± 85 


* All cathelerized 


normal subjects as compared with those of 44 patients from whom the speci- 
mens were obtained by catheter The most striking features of the table 
are that the average output of the patients was 2602 cc per day as com- 
pared with 1328 for the controls and that the variability was about three 
times as great The total solids being normal and the volume high the 
specific gravity was of course correspondingly low In individual cases we 
have often obtained volumes from three to eight liters per day In 48 of the 
63 patients studied to date the average volume was above the conventional 
high normal of 1500 c c These findings were entirely unexpected and their 
significance is by no means clear They suggest either a high incidence of 
disturbed function of the diencephalon or of the posterior lobe of the pit- 
uitary gland They prove that in at least one respect the average schizo- 
phrenic patient is quite as abnormal physiologically as he is psychologically 
Blood Chemistry The chemical constituents of the blood were also foi 
the most part strictly normal on the average but they also showed a rather 
high variability The blood cholesterol averaged slightly low as compared 
with findings m a control series of 24 subjects but the variability was so 
great as to cast some doubt upon the validity of the difference The blood 
gaies and blood pH were normal on the average and showed about a normal 
range of values with the exception of the venous oxygen which m individual 


i-'-vs was strikingly low 

Blood Morphology. The various blood counts were found to show a 
normal range m most respects, but a slight secondary anemia ran through 
the picture, hung seen in fairly well marked dcgiee in more than half the 


Hn. average red cell count was 4,957,000 which, for adult males, is 
dightlv low '1 he total white cell count, as many other observers have noted, 
* l> -onicwhai high, the average being 10, \77 The variability from patient 
pat'ent and m the >-11110 patient from period to period was nolabl} great 
in: iirmou^h.'l Mo* or /‘Heritors 'I he motor functions of the uppet 
gutnm tc-tma! tract were quite normal as determined by rouitgeii-rav 
- "A 1- 'uHowmg f ki*- turn meals In the colon, however, considerable stasis 


’* * u: d to 1 e characteristic, the average cmptvmg tune being 74 hours 
j ‘ r ' '•'> j ' M t ti’.onh \in 'file fasting blood sugar was strictly normal 
1 u m st> i.eragt n u»d>, <f o mg per 100 cc, and m its range We 
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have not studied the reaction following ingestion of glucose or the injection 
of adrenine but the evidence in the literature indicates a frequent prolonga- 
tion of the hyperglycemic curve We used as an index of the carbohydrate 
metabolism the galactose tolerance as recommended by Rowe This was 
found to be highly variable m the individual patients but the average was 
22 grams as compared with Rowe’s average of 30 

The Liver Function There are many features in the schizophrenic 
psychosis that suggest the operation of a toxic factor One of the obvious 
sources of obscure metabolic intoxication is the liver We have attempted 
to test the functional integrity of this organ m a variety of aspects as brought 
out by nearly all of the standard liver- function tests The voluminous de- 
tails are difficult to epitomize Suffice it to state that the general trend of 
the evidence indicates that the liver in one or other of its functions is ab- 
normal m a fairly high proportion of our cases And this despite the fact 
that our series included a considerable number of chronic as contrasted with 
acute cases m which, according to other investigators, incidence of liver 
dysfunction is especially high 

Phytotoxic Reaction Macht, following several earlier investigators, 
has described a method for the detection of metabolic toxins by use of seed- 
lings of the plant Lupmiis albus Looney and Macht were able to show 
that the blood of patients presenting marked depression is definitely toxic 
to these seedlings, just as Macht reported the blood of menstruating women 
to be We had hoped by this technic to discover some evidence of the long- 
sought schizophrenic toxin, but the results were negative If the schizo- 
phrenic is characteristically a victim of metabolic intoxication the toxin 
either works so slowly and at such low concentration as not significantly to 
affect the growth of Lupmus albus or else it is of a nature to which this 
plant is immune Parenthetically, in view of the emphasis that Holmes 
and others have placed upon colonic “ auto-intoxication ” as a cause of 
schizophrenia it is interesting to note in passing that our patients, despite 
a high incidence of stagnation in the lower bowel, have seldom showed 
indicanuna 

Respiratoiy Complex Perhaps the most striking abnormality in the 
metabolic picture of schizophrenia as we have seen it is in the composite 
group of findings relating to respiration, m the broad sense The patients 
as a group showed a characteristic hypometabolism The basal blood pres- 
sure averaged about 100, the basal pulse rate, 59, and the average oxygen 
consumption rate, 89 per cent of standard normal The average weight was 
found to be 62 6 kg which for the age and height was about 16 per cent 
below prediction By way of illustration, in table 3 are presented the chief 
elements in the respiratory complex of an individual subject as determined 
on 12 different occasions over the course of seven months The clinical con- 
dition of the patient showed relatively little variation within this time, hence 
the findings need not be discounted as mirroring a fluctuating psychosis 
The data are more than commonly satisfactory, too, in that the patient was 
m good nutrition throughout the period of study 
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Table III 


Respiratory Complex 


First Period 

Second Period 

Third Period 


8/18/31 

11/29/31 11/10/31 

1/21/32 

2/2/32 

lit 

73 0 kg 

736 kg 

74 0 kg 

68 6 kg 

67 6 kg 

vol (spirometer), % of normal 

94 

50 

60 

70 

98 

tional index, % of prediction from 
T ht-age 

100 

101 

102 

94 

93 


8/3/31 

10/29/31 

1/21/32 

en consumption, % of prediction 

97 

71 

66 

l pressure, mm Hg 

96/58 

104/70 

110/56 


48-50 

44-44 

36-42 

leraturc, rectal 

992 

98 2 

988 

ratory rate 

14-15-14 

15-15-14 

13-14-14-14 

8/6/31 

10/30/31 

1/22/32* 

;en consumption, % of prediction 

89 

76 

77 

1 pressure, nun Hg 

122/78 

96/60 

98/52 

54-52 

44-42 

34-38 

icrature, rectal 

99 4 

98 4 

990 

iratory rate 

16-17-16 

14-14-13 

16-15-16 

8/7/31 

10/31/31 

1/23/32 

;cn consumption, % of prediction 

100 

72 

69 

i pressure, mm Hg 

116/68 

94/50 

98/56 

* 

54-54 

40-40 

33-35 

[icrature. rectal 

99 2 

980 

98 8 

iratory rate 

20-20-20 

12-13-13 

12-13-13 

8/ IS/ 31 

11/10/31 

2/2/32* 

'en consumption, % of prediction 

81 

76 

71 

tl pressure, mm Hg 

108/80 

94/48 

110/66 

M • 

44-46 

50-50 

44-48 

perature, rectal 

98 2 

990 

988 

iratory rate* 

20-24-24 

12-14-16-15 

10-10-11-12 


* Oxygen consumption rate 1/22/32 — 77% During tins test workmen overhead were 
ing a great deal of noise The patient was restless, wandering about the room before he 
.1 be persuaded to lie down He said he did not want to take the test Oxygen cousump- 
rate 2/2 / 32 — 71% A great deal of hammering overhead, continuous and disturbing 
l nt apparently calm, however 


With the exception of two occasions on which workmen were making 
^uler able noise overload the determinations were all made under tech- 
11} •'atis factory conditions The patient had been brought to the labora- 
1k* fore breakfast and had lam quietly for a half hour before the ob- 
Mtions were made The table is mostly self-explanatory Suffice it 
to xtate* that the ox> gen consumption rate is expressed in terms of 
.cMage of normal prediction, the findings being calculated to both the 
i-Duboi*, and Har rib- Benedict standards and the average taken Special 

\\a> observed to prevent leakage from or into the s>stem and the use 
*peiu soda lime was rigorously excluded h\ te->t of the reagent Such 
* r v av exist m the determination therefore were necessarily in the upward 
:Uiun \tcordinglv , it aa was usuallv the case, the two determinations 
e wv re routmeh made at each session ditfered from each other, the lower 
* 'vlvvte' 5 a-, n.o>t uearlv approximating the basal It is probable, how- 
r. i\ a the rate even selected was xubstatutallv higher than the true 

v * • * ’* 1 * Lti d »e. tj in jhe mUoAny a'ttck Hroxi tt C , , 
* 1 * 5 4 v . ti t j ,1111 b >' a i,tLil«ihc riii ') in -vhuuphxuiu. Arch 

- 1 i ^ ** . wo u, , n-w-i 
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It will be noted first of all that the rate of oxygen consumption was 
strikingly variable as between the first and the other two periods and to 
a considerable extent within the given periods In the first period the range 
was from 81 to 100 per cent of normal and in the third from 66 to 77 per 
cent The nutritional level was the same in the first and second periods but 
there was a falling off from 101 to 94 per cent of the normal weight between 
the second and third periods The blood pressure was even more variable, 
ranging from 94/48 to 122/78 in the various cases It must be emphasized 
that the patient was lying quietly in each case with no detectable evidence of 
tension The pulse under similar conditions varied from 33 to 54 beats per 
minute The temperature also was slightly subnormal though not strikingly 
so 

The oxygen consumption rate, then, is characterized by a high degree 
of variability as are the associated findings The only probable source of 
error in the blood pressure determination is concealed psychomotor tension 
of the subject We are disposed therefore to regard the lower values, 
namely 94 to 98, as most representative of the true characteristic basal level 

The data would bear further discussion from several points of view but 
suffice it to state that the patient conformed to the trend of the entire series 
m showing low blood pressure, slow pulse and reduced oxygen consumption 
rate — all of which would be conducive to reduced level of activity of the 
brain cells and all of which are, as a matter of fact, conditions that are 
characteristic of ordinary sleep 

Emphasis must be laid on the fact, however, that the patients, although 
basically m a metabolically somnolent condition, retain the ability under 
stimulation to arouse at least temporarily to a more normal condition Thus 
the same patient who was shown to have a basal blood pressure of less than 
100 was found when subjected to special efficiency tests in the afternoon 
to show a level ranging from 115 to 132 mm 

But the approach to normality m the average case is only partial In 
200 determinations of blood pressure and pulse rates made on our patients 
in the mid-afternoon these features averaged significantly low as compared 
with those obtained by Schneider under similar conditions in 2000 tests on 
aviators The differences are shown in table 4 Under moderate exercise 


'Table IV 

Averages of Pulse Rate and Blood Pressure in Schizophrenic as Compared with Normal 

Subjects 



200 Tests on 

2000 Tests on 


Schizophrenics 

Aviators 

Reclining 

64 

74 

Pulse rate 

Systolic blood pressure 

112 

118 

Standing 

81 

91 

Pulse rate 

Systolic blood pressure 

119 

120 


(Courtesy of Dr J If Linton) 
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the blood pressures of the two groups equalize but the pulse rates of the 
schizophrenics continue to lag 

The schizophrenic differs in his respiratory metabolism from the normal 
person m another important respect One of the striking adaptive mecha- 
nisms of which we all make greater or less use in avoiding obesity is the 
stimulating effect of food, and especially protein food The more protein 
we eat the more fuel we burn In the schizophrenic subject this is not so, 
according to statistical tests The protein food metabolised is mirrored in 
the total nitrogen excreted in the urme In normal subjects according to an 
analysis made by E M Jellinek of our Staff, there is a definite positive cor- 
relation between the total urinary mtiogen and the oxygen consumption 
rate In schizophrenic subjects the correlation is practically ml This fact 
would seem to indicate that the schizophrenic fails to get the stimulation 
from protein consumption that the ordinary person experiences 

The characteristic variability of the test findings was partially illustrated 
in table 3 The range of some of the other findings m the same patient is 
shown in table 5 The table sufficiently indicates the futility of attempting 

Table V 


Extreme Values Noted m an Individual Case 


Oxygen consumption rate 


100% 

66% 

Blood pressure — systolic 


122 mm 

94 mm 

Pube 


54 

34 

Temperature (rectal) 


992° 

96 6° 

Urine* \olnme 


1960 ce 

510cc 

Galactose tolerance 


40 gm 

20 gm 

Erythrocytes 


4.160.000 

4,630,000 

Leukoc} tes 


15.200 

10300 

L) mphocy tes 

• 

42% 

18% 

Blood non-protein-mtrogen 


49 mg 

32 mg 

Blood sugar 


116 mg 

88 mg 

Colon emptvmg time 


16S 

96 


to appraise the physiological status of a schizophrenic subj'ect from single 
test'. As a matter of random chance the values obtained in any one ex- 
amination might have fallen am where between the extremes noted If 
more tests had been made m the case cited the range would probably have 
been ‘•till further extended 

Wording to our findings, then, the schizophrenic patient is quite as ab- 
uormil physiologically as he is psychologically First of all, he is a very 
unstable per-on hi Cannon’s parlance, his hotihoslau?, ie, lus ability to 
r. t'ui.un a metabolic “steady state" is defective In numerous respects 
the tiuciu itio.is center about normal levels hut in other respects the basal 
h * Co a r t* thsnbcul \pp*rcm!> most fundamentally significant is the rc- 
4 *‘ t i u m the activities h i\mg to do with body oxidation — the circulatory 
an! the sj^c.fe dvnmwc action of protein 'l lie* aitmlanty of the 
' l > ; »’ ■* '*.* «»' t ( ' rv'tir.; but w .be fid schizophrenic with that of the normal 

Peril tp> tin characterization of the p.yehosis as 


'* s 


inking 
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a dream state is worthy of more literal acceptance than had previously been 
supposed A dreaming mind in a somnolent body appears to be the funda- 
mental condition of the psychosis The body, however, is rather easily 
aroused Avhereas the dream state is notably resistant to correction 

In addition to the hypometabohsm, the increase in urine volume seems 
equally characteristic 

Which is cause and which effect? Does the psychosis cause the 
physiologic abnormalities or does it result from them? Or are all the 
recognized abnormalities joint results of some more fundamental defect? 
Such data as those reported fail to determine the question The researches 
herein reviewed are strictly at the descriptive level and at this level causation 
does not emerge The data have as then chief significance the setting of a 
problem for more penetrating research Some of the specific individual 
questions that are raised we now have under study 

Humanity has much at stake in such researches Many attempts have 
been made to find a successful cure for schizophrenia Numerous ways of 
palliating the disorder are known but nothing genuinely curative By all 
the teachings of medical history essentially the only hope is first to discover 
the cause Then and then only can intelligent efforts at cure be devised 
Only the most improbable fortunate accident will bring us sooner to the goal 
Of the millions of dollars now being expended annually for medical re- 
search on this continent, how much is being devoted to this, the greatest 
problem of all? One per cent would be an extravagant estimate Com- 
pelling statistics are not available but some idea of the neglect of the prob- 
lem can be obtained by noting the relative numbers of articles appearing in 
medical journals In the Quarterly Cumulative Index Medicus for 191 1 
there are listed many thousands of articles on human diseases Of the vari- 
ous disorders the list of articles on tuberculosis ran to 620 column inches , 
the stomach and its diseases, 214 inches, the thyroid and its diseases, 137 
inches, cancer, 190 inches, while schizophrenia bulked a mere 39 inches 
Perhaps the measure of our own culpability is better indicated by the fact 
that from all the periodical publications on the North American Continent 
in tins same year, 1931, there were listed but 26 articles on dementia praecox 
in any of its aspects And that psychosis fills one-fifth of all hospital beds 
Those stark facts speak for themselves Medicine has put society in its 
debt in innumerable ways but until the researches m schizophrenia are multi- 
plied manyfold its whole duty will not have been done The problem is ad- 
mittedly difficult but clues for its solution are available For all that any 
one knows to the contrary schizophrenia may be entirely preventable or cur- 
able To go on suffering its ravages without making a much more lespect- 
able effort than has yet been made in our own defence would seem to amount 
to sheer social stupidity 

Summary 

A brief report is offered of the results of a fi\ e-> ear cooperative research 
program at the Woicester State Hospital on the psychosis, schizopluenia 
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The disorder was found to be characterized physiologically by two soits of 
deviation from normality In numerous respects the individual patients 
showed marked variability from one functional test to another but m most 
regards the average functional level was found to be essentially normal 
The average urine volume, however, was about twice that of non-psychotic 
' subjects living in the same environment There was a tendency to secondary 
anemia and moderate leukocytosis was common The galactose tolerance 
averaged 22 grams as compared with a reported normal average of 30 grams 
The motor functions of the colon were retarded The complex of func- 
tions centering about oxygen metabolism was found to be characteristically 
abnormal The blood pressure, pulse rate and stimulating effect of protein 
were reduced as was the actual oxygen consumption itself As a group the 
patients were moderately undei weight despite generous dietaries Further 
studies as to how these abnormalities are brought about might throw sig- 
nificant light on the cause of the psychosis There are suggestions that 
pituitary deficiency may play aii important role 

Emphasis is laid on the fact that schizophiema presents the outstanding 
medical pioblem of our time It fills one-fifth of all hospital beds in the 
United States, its cost in money is great and in human suffering is incal- 
culable Piactical clues are available for further study of the problem but 
it is receiving an almost negligible proportion of the total funds and efforts 
now being devoted to medical research 



EVALUATION OF THERAPY IN CHRONIC 
ATROPHIC ARTHRITIS * 

By W Paul Holbrook, M D , F A C P , Tucson, Arizona 

The treatment of chronic arthritis is still passing through a phase of 
promiscuous therapy, much as tuberculosis did 20 years ago There has 
been a tremendous increase in interest concerning rheumatic diseases during 
the past ten years, and, as a result, the medical literature has been flooded 
with reports of cures accomplished by all conceivable types of treatment 
As a consequence, the majority of clinicians have been unable to separate 
fact from fancy Diets, vaccines, colonic irrigations, various forms of 
electro-, physio-, and hydrotherapy, typhoid vaccine injections, the ad- 
ministration of scores of chemicals orally or by injections, endocrine therapy, 
postural correction, and even the manipulation of the feet, have all been 
hailed by the public, and too often bj' the medical press, as the answer to the 
problem of treating chronic arthritis It is most unfortunate that many of 
these methods have been made available to the general profession, for some 
of them are not only worthless, but are instruments of incalculable harm 
The many remedies offered are of course the best evidence of a lack of 
specificity 

In an attempt to evaluate the many therapeutic procedures, the last 1000 
cases of chronic arthritis passing through the hospital and clinic of the 
Desert Sanatorium have been grouped according to the different types of 
therapy employed and have then been carefully analyzed with regard to re- 
sponse The classification of chronic arthritis has been discussed in detail 
m previous papers A brief outline of classification, given in table 1, will 
serve to identify the type under discussion 

I Atrophic A> thrift r In our experience atrophic arthntis can be sepa- 

Table I 

Chronic Arthritis 

I Atrophic (Rheumatoid, Chronic Infectious) 
a Without clinical evidence of infection 
b With clinical evidence of infection 

II Hypertrophic 

a Generalized of old age 
b Localized, the result of injury or trauma 

III Spondylitis 

a Without bony ankylosis 
b With bony ankylosis 

IV Rheumatoid Affections 

Myositis, fibrositis, neuritis 

♦Read at the Montreal Meeting of the American College of Physicians, February 10 

1933 

From the Desert Sanatorium and Institute of Research, Tucson, Arizona 
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rated clinically into two general groups The first, “ a ” is an atebril^* 
sidious, progressive, symmetrical, deforming, and crippling disease ? 
occurs most frequently m women beyond the fourth decade It is differ 
entiated from the second group by its symmetiy, the lack of fever, the earl; 
and marked widespread demineralization, the early cartilage destruction, th 
trophic skin and muscle changes, and the complete failtue of therapy whe: 
directed toward infection or when the problem is attackec from the stand 
point of foci of infection It is a disease often dramatically affected by th 
patient's emotional life and is, in many instances, related to some form o 
gastrointestinal dysfunction The second group, “b” is charactei isticall 
what is known as chronic infectious arthntis There is, however, m con 
trast to group " a,” fever, malaise, red or hot joints, and other constitutions 
symptoms of infection In its most acute phase it may resemble rheumati 
fever It should be understood that the separation of atrophic arthntis mt 
two groups is made solely on a clinical basis and especially because of th 
difference in response to treatment These groups may possibly represen 
only a different response to common etiological factors 

Inasmuch as chronic atrophic arthritis constitutes the leal stumblinj 
block in therap) , and because of space limitation, our discussion will be con 
fined wholly to this group, of which there are more than 300 in this series 
In leportmg lesults from tieatment, only generalizations will be offered 
'1 he reporting of results in percentages cured and improved, through the em- 
ployment of a certain therapeutic procedure, has always been a source of 
amazement to us E\eiyone who deals with such patients ovei long peiiods 
of time realizes that such statistics aie almost entuely dependent upon the 
statistician These patients m oui sei ics have been followed closely and at 
fiequuit intervals checked with legaid to joint swelling and mobility, blood 
pressure, distribution of bone mmcials, tempeiatuie range, blood count, 
sedimentation time of er\thioc\tes, pain, and general symptomatology 
lhe^e were the criteria used m estimating impiovemcnt 

Our concept of chronic atrophic arthritis does not admit a known single 
specific etiological agent, nor likewise a specific cure There are many fac- 
tor-* lumerued in the etiology of this disease, and it is a disease not only of 
Uu joint*, hut is constitutional m sc~ope, manifesting itself m near!) c\cry 
'.weni oi the hud\ The following diagram (table 2) schematically illtis- 


tr m-* tin*- 

Uu> dUistntum i*. intended to show the complexity of etiological 
erne* utd tile tiuTiuihy of a direct approach to therapy It is powhlc, at 
‘ Wi'c. to >i e the enormous number of combinations ayatlable yytth so 
u ' v *rnhU-. liu.* mam test.it ion*, of infection are in a large mca**ur< 
*i t‘ mu.vd 1 a y.iriitiwn*. m other factor*, a feyy ot yyhuh arc listed tu the 
’ 't h md loiontU' We* do not know that infection ahyavs he 

n* {,* „ ur, though there i> considerable evident c sug't >*t it but 

r * m ttio i <*: tin po-.-*d»ditiy * When one eon side i * this 

■ * . t'< . t, . , * l j-.»it of thertpy it l u'lii" s c\te* dmgh complicated 
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Age 

Fatigue 

Exposure 

Nervous strain 

Trauma 

Diet 

Endocrines 

Circulation 

Gastrointest djst unction 
Malnutrition 
Constitutional tjpe 


Table II 
Infection 

/ \ 

UuU Cluonic loci 

\ s 

Rheumatic revet 

1 

Atiopluc Arthritis < — 

\ 

Sepsis < 


Normal Allot gy 


Hyper Allergy 


Diminishing Allergy 
Aneigy 


and illustrates well the fallacy of assuming that certain results m treatment 
are due to one specific therapeutic agent It is because of the many sided 
nature of such a cluonic disease that therapy, to be effective, must depend 
not upon one agent but upon every factor possible Therapy then, of 
chronic atrophic arthritis, should concern itself first of all with the patient’s 
general health and it is with this in mmd that, after trying a long list of 
therapeutic measures, we have selected but a few that seem worthy of men- 
tion These are tabulated in table 3 


Table III 

General Therapeutic Measures 
Rest and Exercise 
Heat and Massage 

Prevention and Correction of Deformity 
Diet 

Bowel Management 


Special 

Removal of Foci 

Transfusion 

Vaccine 

Climatic Therapy 

1 — General — Residence 

2 — Special — Hel lother apy 


All of these patients with atrophic arthritis leceived the first five general 
measures, as well as general climatic therapy In addition to these meas- 
ures, approximately 100 patients had foci of infection removed, 70 were 
tians fused, 100 were given vaccine, and 100 had only special climatic therapy 
in addition to general measures Every attempt was made to establish an 
adequate control period on general measures, before beginning any one of 
the special types of management 


General Measures 

Rest and E.ieuise One of the first problems confronting the physician 
is determining the relative proportion of rest and exercise desirable for a 
given patient In general, rest should be directly proportional to the acute- 
ness, and inversely proportional to the imminence of ankylosis Exercise 
should almost always be active and almost never passive Motion should be 
limited to within the painless arc, but pushed to the limit with some assist- 
ance All exercises should be done slowly and exactly, with a rest interval 
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before the next one is begun We use under water exercises in much the 
same way as they are used at Warm Springs, Georgia, for paralytics A 
very much wider range of joint motion can be secured without pain or 
muscle spasm than is otherwise possible By varying the temperature of the 
water, any degree of sedative action or of stimulation can be secured We 
are firmly convinced that the salvation of many patients with chronic arthritis 
depends upon regular and wisely directed exercise, for with atiophic arthritis 
in its more chronic phases, it is truly a case of use or lose 

Heat and Massage The application of local heat to the joints is, in our 
opinion, utilized too much and is a factor in keeping an arthritis active that 
might otherwise subside The greatest precaution should be exercised in 
utilizing heat, unless the stage of the disease is a very chronic one 
Diathermy, as a method of heat in these atrophic demineralized j'omts, has 
in many instances precipitated exacerbations and has produced further de- 
mineralization Massage, m the acute stages, should be avoided, and only 
with increasing chronicity should stimulating massage be used Light 
massage can be used very early and is the best substitute if active motion is 
not possible It is m other types of arthritis that heat and massage are in- 
dispensable It should be noted that the “ a ” group tolerate heat and mas- 
sage much better than the " b ” group Local heat to the joint ought not to 
be followed at once by exercise, as is generally done Stripping, depletion 
massage, or rest should precede exercise as further damage will occur in 
exercising an engorged joint Massage and active educational exercises 
provide three- fourths of the ph} siotherap) given in our Hospital It should 
be pointed out that little special equipment is necessary for this work, but 
a trained personnel is essential 

Prevention and Correction of Pe funnily In e\ery case of atrophic 
arthritis, the possibility of residual deformity in any and all involved joints 
should be anticipated The prc\ention of such deformities can be accom- 
plished only at the price of eternal vigilance Their correction requires 
infinite patience Nearly all deformities in this unhappy disease occur in 
flexion Particularh is this true of the spine, elbows, wrists, lups, and 
knees Kiglity per cent of all patient* with chronic atrophic arthritis, enter- 
ing our clinic, have a flexion deformity of one or more joints, which might 
have been prevented In the acute stage the joints should be at rest at the 


»<« mi d angle of re! ixatioii Light splints, or light weight plaster of pans 
*htlL, u^e tiuht Useful m maintaining the ideal position of the joint Weight 
i e irmg upwit a bent knee is not only painful, but increases the deformity 
rlcxioi deionmty of the knee can u-aialh be prevented bv the simple use 
>t i •.* -*tcnor qihnt. and a knee already so deformed can in most instance* 
ie aratgliUi ui i>v the application of a series of plaster of pans posterior 
• < T P »*”*iu! pressure, wedge ta-a>. and calipers are not usual!} necessary, 
,» it a! protection *,u{{ usually bring the knee to a norma! weight 
j it; Coffcvlivc e crcPes accompanied 1>\ proper rtst are iiu.es- 
whu- exeru-e' particular!} of tin extensor*, can In done 
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without joint motion and should be carried out routinely Active joint 
motion, without weight bearing, can be begun veiy eaily and will maintain 
muscle tone and joint mobility without injury 

The feet and the proper fitting of shoes aie of first importance, as the 
patient’s ability to walk depends upon his feet We are convinced that many 
patients, who might otherwise be reasonably free from discomfort, continue 
to experience the greatest difficulty in walking, because of improper shoes 
It should be emphasized again that prevention of most deformities is not 
difficult, but correction is most painful and trying 

Diet Diet does play a very real role in the treatment of these patients 
Dr Pemberton of Philadelphia has said many times all that can be said on 
this subject, and with him we are in hearty agreement A diet low in con- 
centrated carbohydrates and high in vitamins is essential, where the patient’s 
state of nutrition will tolerate it A rigid dietary restriction we believe to 
be much more efficacious in the " a ” group of atrophic arthritis than m the 
“ b ” group Where the patient is poorly nourished and emaciated, we dis- 
card most dietary restrictions until a better state of nutrition is secured 
Bowel Management The majority of patients with atrophic arthritis 
have a history of gastrointestinal disturbances and, in most instances, com- 
plain of constipation The colon is often tortuous, the sigmoid redundant, 
and there are areas of spasm in an otherwise very atonic bowel Routine 
proctoscopic and sigmoidoscopic examinations, with cultures from the 
mucosa, have been made in more than 200 of these patients The majority 
show some deviation from normal in the mucous membranes Proctoscopic 
examinations have been repeated after a series of colonic irrigations, oil 
enemas, acidophilus implantations, etc , without noticing, except in a few 
instances, any demonstrable change in the mucosa There is no doubt but 
that in our experience adequate bowel elimination has contributed to the 
patient’s comfort and that joint exacerbations do occur in a number of pa- 
tients when gastrointestinal disturbances occur Adequate intake of vita- 
mins is helpful, but we have been unable to demonstrate with any regularity 
the remarkable changes in the colon on this routine reported by other in- 
vestigators The stool reaction of these patients is nearly always alkaline 
Normal stools are neutral or slightfy acid The colon bacillus grown at the 
pH of a normal stool is non-pathogenic for animals The same organisms 
grown in an alkaline medium become highly virulent for animals We have 
had considerable success in a small group of patients by maintaining a 
slightly acid reaction of the stool Further work is being done in this field 
Bowel regulation is ordinarilj maintained without cathartics by the use of a 
good mineral oil, or mineral oil and agar by mouth A small retention oil 
enema may be used at night if necessary It is difficult properly to evaluate 
therapy, but a sufficient number of patients have been seen who present 
demonstrable changes in the joints with faulty bowel managereent to con- 
vince us that it does play a role in some patients WeN^ 

ic arthr ' 
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Special Measures 


Three hundred and seventy patients with chrome atrophic aithritis, 
after receiving the above general measures during a control period, weie 
divided into four comparable groups Each group was then treated by one 
of the four special therapeutic measures 

Removal of Foci of Infection (One hundred patients ) The removal 
of foci of infection m the “a” group of atrophic arthritis (table 1 ), has 
been very disappointing No single patient that we have seen m this group 
has unquestionably benefited by the removal of a focus Quite the reverse 
is true, however, in the " b ” group, where removal of foci early will many 
times abruptly bait the disease Heie again, however, the possibility of 
benefit by removal of foci decreases with the duration of the disease This 
is indeed so striking that very rarely are we hopeful of a beneficial result 
from removing a focus, when the disease has existed as a full blown atrophic 
arthritis for five years or more It is worthy of emphasis that in nearly all 
patients of the " a ” gioup and most of the “ b ” gioup, who aie in the very 
chronic stage, the removal of a focus is apt to be not only not beneficial, but 
to be followed man) times by acute exacerbations We have m the records 
of these patients many such instances w hen removal of foci was followed by 
an unmistakable increase m the severity of the disease In the early stages 
of the “ b ” group, where striking benefit is most likely to occur, a real hazard 
still exists in the remo\al of foci We not infrequently precede the icmoval 
of a tooth or tonsils in an ideal case with a transfusion and take particular 
tare not to remove the focus during, or near, an acute phase of the disease 
Patients in the earl) stages of infectious arthritis should be heated for a 
reasonable tune b\ all other measures possible, m an attempt to ariest the 
disease, and then under the most suitable conditions removal of foci of in- 
jection should be accomplished If foci are removed m the more chronic 
cases, it should be done because of general considerations and not with the 
hope ot cure 

1 raityfu Mans (bevent) patients ) Patients m the subacute and early 
thiomc phases ot infectious arthritis, with or without anemia, respond well 
oid m not a few instances dramatical!) to a series of small blood transfu- 
sions hi the patiuit who responds well, the temperature* drops to normal, 

puhe rite is slowed, joint effusions disappear, and the patient goes on to 
s*“duu! recover* Transition, m our opinion, can be used with advantage 
routined, m suitable east', as it is one other aid that hastens recovery and 
the di'ta'e man progressing to its more chronic aspects Tratis- 
u m t i •> Kelt ot little help ut the verv chronic afebrile patients, with far 

do!'.! i vie changes 


i 1 ‘ *0,1 hundred patients » >o voluminous has been the ht- 

. ,*1'** leg trdmg the* u-c ot vaccine, and so much has been claimed 

• >r i. 'Viiueo,,; - *?.t!s u\ vaun.e, that vc have attempted to c irrv out 
i V* 'a i i vftrnu; i , * r u-c U't have given vaecirics to com- 
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parable groups of patients, using a wide variety of antigens Skin tests 
were made with autogenous cultures, as well as with stock arthritis-produc- 
ing streptococci Several strains of streptococci from other investigators 
were also used Specific agglutinations with the patient’s serum were done 
against these organisms Stock or autogenous vaccine was given intra- 
venously or subcutaneously in small doses and in large enough doses to 
produce slight reaction Some patients were given only skin reacting 
organisms, while others were given only nonreacting ones Still otheis 
were treated only with those organisms showing a positive agglutination 
In general, almost every combination of antigen and method of administra- 
tion has been tried on nearly every degree of atrophic arthritis The results 
have been checked by repeating the skin and agglutination tests at intervals, 
as well as by clinical criteria 

Undoubted clinical improvement, not easily accounted for otherwise, 
occurred only occasionally No single one of the above groups did well 
enough to show clearly superiority of results over other groups not receiving 
vaccine Our best results with vaccines have occurred where an autogenous 
organism, which showed a strong positive skin sensitivity test, was used in 
small desensitizing doses intravenously We have had a few dramatic re- 
sults in this group of patients The use of vaccine is not without hazard, 
as we see daily in the clinic patients who have had very unhappy reactions 
from its use We have had an occasional unfortunate result in our own 
practice, in spite of exercising the greatest care No patient offers a more 
difficult therapeutic problem than one who has had unfortunate vaccine 
reactions or one who has been highly sensitized by its use Shock therapy, 
either by vaccine or nonspecific protein, is a hazardous procedure m patients 
with early or subacute forms of atrophic arthritis 

It is time to call a halt on the promiscuous injection of vaccines There 
are investigators who report a large percentage of cures by giving millions 
of organisms intravenously Others, equally sincere, report similar results 
when the equivalent of less than one organism is used There are ardent 
advocates of subcutaneous and of the intravenous method of inoculation 
Stock vaccines are championed by some and decried by others Agglutina- 
tion, complement fixation and skin readability have all been defined as 
guides to diagnosis and therapy Constitutional reactions are believed to 
be desirable or harmful, depending upon the investigator When the patient 
improves, the agglutination titer is thought to go very high or very low, 
depending upon the laboratory in which it is done What then is the ex- 
planation for the many reports of cures secured by such diverse methods ? 
There are two factors that may be responsible The natural course of 
atrophic arthritis consists of cycles of exacerbations and remissions Out 
of this group of patients 60 per cent recovered or were remarkably im- 
proved, from the first attack of the disease Whatevei form of therapy was 
being used at the time was naturally credited with the cure We wish to 
emphasize again that particularly in the early stages of atrophic arthritis the 
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tendency is to remission, and that m this respect the course of this foim of 
arthritis is not unlike that of pernicious anemia Unfortunately, when the 
patient’s arthritis recurs, he often seeks other medical advice, so that little 
is learned concerning the progress of the disease over a number of years 
Successive exacerbations become more chronic in nature and less apt to be 
followed by a spontaneous remission A second possible explanation is 
that the term “ atrophic arthritis ” is used \ery loosely and m many instances 
is incorrectly applied to patients with everything from pes planus to wry 
neck It is also necessary to point out again that the state of the patient, 
classified by the investigator as “ improved,” is unsuitable for statistical data 

Clinical experiments are still in progress, but in our present state of 
knowledge wc feel that vaccine has a limited value, is not a panacea, and 
should only be used as an adjunct in treatment and then only where com- 
plete facilities are available for following the patient and under experienced 
medical direction 

Climatic Therapy (One hundred patients ) There aie many difficul- 
ties encountered when one attempts to prove the specific effect of any thera- 
peutic aid in chronic diseases, but this is especially true where climate is con- 
cerned The resort to climatic therapy usually involves a change of location, 
which may provide a variation m daily loutmc, increased rest, freedom from 
annoying business worries, escape from unhappy domestic situations, and a 
psychic stimulation provided by a suggested new cure All of these must 
he weighed and considered when discussing results There are often m 
addition certain changes in diet, medication, bowel management, and activity, 
associated with the change of physicians These many possible variables 
unphasi/e the necessity for the greatest conservatism when reporting results 
mun a change in climate There are, however, a nuinbei of significant ob- 
servations that appear even under the strictest scrutiny to support the wide- 
spread belie t that climate may be a predominant factor in die etiology and 
m the treatment of chronic arthritis Several of these observations will be 


fh'Ciisstd brieflv 
* 

Some months ago, it occurred to this w liter that climate might best be 
sttid’ed if comparable groups of non-iiomadic people living under different 
i lunatic conditions could be investigated Vrrangcments were made for a 
aii\i\ on a tribe of Indians who have lived continuously' on the Tucson 
ert tor -everal hundred years 'I he* incidence of atrophic arthritis m 
u\.n Inch ujs eould then be eompared with that of Indians m other climates 
? m- airvev »s -till m progress hut no cases of atropine arthritis have been 
.*s* uik r.g tin -e 50< 0 Indians bn far we have not examined tile 
’ n Uora. is... Wvommg or Dakota, but have reports that arthritis, 
tf si ebro.ar. high as i cause of disability among them 'llu s 
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One hundred and twenty-two physicians of this locality were written 
to, or interviewed, regai ding the incidence of atrophic arthritis in native 
residents of this vicinity There were but two cases reported We have 
seen only one case of atrophic chronic arthritis in a resident m the course of 
this last 1000 patients 

It is also of interest m this connection to note that rheumatic fever is 
very rare m this locality and to report that of 52 patients referred to us in 
the past three years, with recurrent rheumatic fever, no patient has had a 
frank reci udescence during his stay here Eight were m an acutely active 
phase on arrival, which subsided within a few weeks One died in an acute 
phase shortly after arrival It is of course recognized that sufficient activity 
may be present to produce rheumatic lesions but remain undetected clinically 
We have used the clinical course, temperature range, electrocardiogram, and 
sedimentation time of erythrocytes as guides to activity Coburn, in his 
recent book “ The Factor of Infection m the Rheumatic State,” makes out a 
very strong case for the beneficial effects of climate m rheumatic fever 
His results in transferring patients with rheumatic fever to Puerto Rico are 
entirely in accord with our experience when such patients are brought to 
southern Arizona 

One hundred patients with atrophic arthritis were selected for this study 
on climatic therapy They were selected without reference to seventy of 
disease, but on the basis of having been treated as nearly as possible by gen- 
eral and special climatic modalities alone No patient was included who had 
foci of infection removed, or who was treated with various specific medica- 
tions or vaccines Patients who had special diets and exercises could not be 
excluded, and there were without doubt many other uncontrolled factors It 
is only fair to state that a large majority of our patients come to us in a very 
chronic stage of the disease and may be termed “ last resorters ” The re- 
sults m this group of patients have been most gratifying The maj'ority 
have made definite and sustained impiovement A few made dramatic re- 
coveries, and a few were unable to accomplish any distinct gain at all As 
has been stated before, the number of variable factors is so great that no 
proof can be offered as to the specific role played by climate in this group of 
patients It is equally difficult to evaluate any other type of therapy We 
were, however, convinced by comparing their previous experiences -with vari- 
ous types of treatment, that climate played a very important role in the im- 
provement secured 

The total effect of climate is a composite of such things as humidity, 
temperature range, altitude, barometric pressure, wind velocity, rainfall, con- 
centration of ultra-violet, total sun energy, ionization of air. type and char- 
acter of exposure to sun, etc We are now attempting to determine which 
are the significant factors Graphic records are being kept on all of the 
above data and these are being studied in conjunction with the patient’s signs 
and symptomatology A warm, drv climate and a minimal barometric 
variation at present seem essential Various forms of heliotherapy consti- 
tute the major portion of specific climatic therapy 
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It is not the intention of this writer to suggest that clir oite is a panacea 
for all chronic arthritis On the contrary, we feel that no pnaviblc additional 
theiapeutic aid should be neglected However, theie is tricu»cicnt evidence 
to show that carefully supervised climatic therapy is a potent factor and a 
valuable adjunct in the tieatment of atrophic arthritis. Further studies are 
being made to determine what the essential factors in climate arc 1 , and to 
clarify their modes of action 

Discussion 

A single easy successful treatment for chionic atrophic arthritis is not 
yet available It is not the intention of this writer to sound a pessimistic 
note, for we have reason to be most optimistic in the results secured 
by adequate treatment We do, however, believe that it is time for the 
medical profession, as well as the victims of this unhappy disease, to 
recognize that there is no easy way Every patient with chronic arthritis 
becomes an individual problem, and requires, m addition to full medical care, 
the ideal patient-physician relationship before there can be any hope of suc- 
cess In any chronic illness the psyche must be considered, but the writer 
knows of no condition in which it plays a more important role than in chronic 
atrophic arthritis The ideal treatment of this disease will require of the 
physician an enormous expenditure of nervous energy and the patience of 
Job, for there must be careful and methodical consideration of each indi- 
vidual problem The management is made more difficult because of the 
mental depression so common to patients with this disease They are often 
migratory, seeking always some new cure The patients of our group had 
consulted an average of three different physicians or clinics beforp entering 
here A tremendous advance in the therapy of this disease can occur if 
physicians will only stop treating these patients half-heartedly by every new 
or easy method recommended, and will tell them honestly what the problem 
of adequate treatment includes There is little to choose between the phy- 
sician who treats with an ointment the lump in a woman’s breast, and the 
one who does not recognize or treat wisely the early manifestations of 
atrophic arthritis Cancer, foitunately, kills its victims, but unchecked 
chronic arthritis leaves its victims a lifetime of crippling defoimity and pain 

Summary 

1 One thousand patients with the various types of chronic arthritis were 
classified and studied This paper is limited to a consideration of therapy 
in atrophic arthritis, of which there were more than 300 m this series 

2 After trying a very great number of therapeutic procedures, nearly all 
were discarded The worthwhile methods are tabulated and discussed 

3 All patients were treated by general measures such as rest, exercise, 
heat, massage, prevention and correction of deformity, diet and bowel man- 
agement Indications and contraindications for these methods are enu- 
merated 
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4 Groups of patients after being treated by general measures for a con- 
trol period, were given special types of therapy and over a period of several 
months or years, comparisons of results were made Removal of foci of 
infection, transfusion, vaccine, and special climatic therapy were the special 
methods used on four comparable groups The most striking result of this 
experiment was to prove the nonspecificity of any therapeutic agent tried 

5 Removal of foci is of value in the subacute or early chronic stage of 
the infectious “b” group It has been found of little help in the "a" 
group and m the very chronic stage of the " b " group Removal of foci is 
often disastrous unless adequate precautions are taken 

6 Blood transfusions were very helpful in a group of subacute and early 
chronic cases, but were of little value in the very chronic afebrile cases with 
advanced bone and joint changes 

7 Vaccine has a definite but limited place in the therapy of atrophic 
arthritis No favorable results were secured from its use in the "a" type 
In the " b ” group, skin reacting autogenous organisms in minute desensitiz- 
ing doses, intravenously, gave the most favorable results It is believed that 
much harm is done by the indiscriminate injection of vaccines The present 
practice of distributing stock vaccines to the general profession for the treat- 
ment of chronic arthritis is deplored 

8 Climate is believed to be a potent factor and a valuable adjunct m the 
treatment of atrophic arthritis The following evidence is presented 

(а) There is a low incidence of atrophic arthritis in local Indians, 
as compared with similar tribes elsewhere 

(б) There is a low incidence of atrophic arthritis in native residents 
m the vicinity of the Tucson desert 

(c) In a group of 100 patients with atrophic arthritis, gratifying re- 
sults were obtained m a large proportion without resort to any specific 
therapy other than the general measures described and climatic treatment 
It is our belief that, inasmuch as most of these patients had tried nearly 
every other known remedy, the satisfactory results can m a large meas- 
uie be ascribed to carefully supervised climatic therapy 

9 A plea is made to physicians to stop treating these patients with every 
new cure suggested, to recognize and treat wisely the early manifestations, 
and, above all, honestly to explain to the patient the numerous factors neces- 
sary to giving him adequate care 



THE INDICATIONS FOR COLLAPSE THERAPY 
IN PULMONARY TUBERCULOSIS ' 

By I D Brontin, MD, F A C P , Denver, Colorado 

The literature of the past five yeais on the treatment of pulmonary 
tuberculosis, impresses one with the neatly univeisal enthusiasm for collapse 
therapy Characteristic of the mechanical age in which we now live, the 
treatment of tuberculosis is rapidly being placed on a mechanical basis, in 
much the same way as the “ go out West and rough it ” formula was ad- 
vocated by many four decades ago That tuberculosis is primarily a consti- 
tutional disease with local manifestations is overlooked by many enthusiasts. 
Extravagant statistics, frequently compiled prematurely, attempt to piove the 
efficacy of favored surgical procedures, and premises have recently been 
advanced 1 to justify collapse theiapy in eveiy case of unilateral pulmonary 
tuberculosis Such waves of enthusiasm for a new form of treatment are 
familiar phenomena in medical history, as is the afteimath of disillusion- 
ment, endless suffering and protracted invalidism A conservative discus- 
sion, therefore, of the indications for the various types of collapse therapy, 
with the thought in mind that they are only aids and not specifics, is deemed 
advisable 

The Curability of Pulmonary Tuberculosis by Rest and Hygienic 

Living 

For clinical purposes, two types of pulmonary lesions need be considered, 
first, the acute or exudative type, characterized by a rapid onset with either 
limited pneumonic consolidation or scattered fluffy parenchymal deposits 
through one or both lungs, second, the proliferative type, insidious in onset, 
chronic from the start, slow in progression and with a pronounced tendency 
towards fibrous tissue formation In favorable cases, healing occurs by 
resolution, that is by absorption of the exudate, or by fibrosis which en- 
capsulates the disease and ultimately replaces it by scar tissue If the disease 
is recognized before softening and excavation have occurred, regardless of 
the extent of the process, a large number of patients will recover under the 
old formula of rest, fresh air and good food Physiologic rest is the key- 
note of treatment, aided by such additional measures as the education of the 
patient to suppress the cough, postural rest and the use of shot bags 3 It 
should be continued for as long a time as there is encouraging evidence of 
improvement Striking as have been the results from pneumothorax and 
surgical measures when the rest regime has failed, the results from the latter 

* Presented at the Seventeenth Annual Session of the American College of Physicians 
at Montreal, February 8, 1933 

From the National Jewish Hospital, Denver, Colorado, and the University of Colorado 
School of Medicine 
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have in numerous instances been even more remarkable and more enduring 1 - 
It would be a calamity if physicians and specialists, in their desire for short- 
cuts to success for their patients, forgot the inestimable value of rest treat- 
ment and its underlying principles Upon these principles, after all, are 
based all the modern procedures of collapse therapy 

For a reasonably accurate determination of a patient’s progress when 
on a conservative regime of treatment, clinical observation alone is not al- 
ways a reliable guide Progressive caseation-necrosis with cavity forma- 
tion is not incompatible with a normal pulse and temperature There need 
not necessarily be even an increase in cough and sputum or a loss in weight 
Serial roentgenograms taken at intervals of three or four months and more 
frequent fluoroscopic observations are therefore of paramount importance 
Of nearly equal value are hematologic studies, notably the erythrocyte sedi- 
mentation test and the determination of the leukocyte-lymphocyte ratio A 
persistently high sedimentation rate and a leukocytosis with a high poly- 
nuclear count in the absence of non-tuberculous inflammatory conditions, 
call for a painstaking search for tuberculous involvement of other organs 
If the explanation is not found m the presence of such a complication the 
suspicion should be aroused that the disease in the lungs is not pursuing a 
favorable course despite apparent general improvement If the indications 
furnished by these laboratory methods when properly coordinated with the 
clinical manifestations are followed, the average patient who comes under 
medical care before cavitation has formed has more than an even chance to 
recover under a conservative plan of treatment 

The High Incidence of Advanced Cases 

It is, however, a sad fact that over 75 per cent of patients are already m 
the moderately advanced or far advanced stages of the disease, frequently 
with extensive cavitation, before they apply for treatment to the qualified 
physician or institution Mistakes in diagnosis and haphazard treatment, 
or neglect, fear or ignorance on the part of the patient account for this con- 
dition The practice of many county and state tuberculosis sanatoria of not 
housing patients for more than six or nine months, and the failure of social 
agencies properly to bridge the gap between sanatorium life and the com- 
petitive world are also important factors, and must annually be responsible 
for thousands of advanced cases which can no longer be cured by natural 
methods These are the patients for whom artificial aid is indicated 
Cavities exceeding the size of five centimeters in diameter rarely become 
obliterated from rest alone Untreated, a number of them may retain for a 
time a certain degree of physical efficiency, but the majority are chronic 
invalids and ultimately die in from four to six years 

The mam problem, obviously, is the advanced case The National 
Jewish Hospital at Denver recruits patients from every State in the Union 
and Canada The average duration of the pulmonary disease in these cases 



470 


I D BUONFIN 


is five years, and 75 pei cent of them have alt eddy had one or more residences 
of varying length in hospitals or sanatoria. Over 70 per cent of these 
patients present on admission evidence of far advanced fibro-cavernous pul- 
monary tuberculosis In brief, our material is composed chiefly of tu- 
berculous derelicts who have gone through the melee and have scoicd once 
or several times apparent victories but have failed to attain the goal A 
critical analysis of the history and clinical course of each individual case 
discloses an appallingly large incidence of relapses, due often, it is true, to 
the adverse economic conditions which are the lot of the average consump- 
tive, but often also attributable to ineffective treatment The assertion n 
that nearly every far advanced case has at one time m the course of his 
disease been suitable for some form of collapse therapy is well borne out 
by a study of the material at our disposal It is because so many cases 
present the tragic story of lost opportunities, often through no fault of their 
own, that the question of the advisability of collapse therapy has come to be 
our first consideration following the initial examination of a tuberculous 
patient The fact that we have been successful in securing marked ameliora- 
tion of symptoms and many cures in a considerable number of apparently 
hopeless cases, has enabled us to offer a more favorable prognosis to those 
who only a decade ago were considered beyond medical aid 

Maximum Time-Limit for Conservative Treatment 

It is realized that individualization is one of the most important 
requisites to intelligent treatment Not until a specific remedy is discovered 
will there be a therapeutic measure applicable alike to all patients with 
tuberculosis Nevertheless, the following axioms may be safely formulated 
A patient between the ages of 15 and 50, not in the terminal stages of the 
disease and free from grave tuberculous or non-tuberculous complications, 
who fails to improve m six months under a properly conducted rest regime 
should be considered as a possibly suitable subject for collapse therapy 
Serious symptoms, such as recurring hemoptyses, or physical and roentgen 
evidence of beginning cavitation, justify resorting to collapse measures at an 
earlier date If the disease is of one year’s duration or longer, and rest 
treatment has already been tried elsewhere, one or two months of observa- 
tion should suffice to determine the type of new treatment indicated Pro- 
crastination is fraught with dangerous possibilities 3 and physicians have 
more frequently regretted * not having instituted pneumothorax than having 
started it too early 

Principal Types of Collapse 

The three methods of collapsing a diseased lung, in the order of their 
importance and range of applicability, are (1) artificial pneumothorax, (2) 
phrenicectomy , (3) thoracoplasty The aim of each method is identical in 
every respect, namely, to relax or collapse the affected lung sufficiently to 
promote a maximum of healing by either resolution or fibrosis, and to 
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prevent metastatic spread of disease and hemoptysis by obliterating dis- 
charging cavities However, owing to the fact that each method has its 
distinct advantages, disadvantages and limitations, their respective indica- 
tions must be considered separately 

Indications for Artificial Pneumothorax 

A useful rule by which to be guided m choosing a type of collapse therapy 
to fit the individual case is the simplicity, effectiveness and flexibility of the 
procedure Pneumothorax excels in these advantages and should, there- 
fore, be tried first before other methods are undertaken The technic of 
administering filtered air into the pleural cavity is easy, although consider- 
able skill and judgment are necessary in the general management of these 
cases, and particularly in treating such complications as effusions, empyema, 
adhesions and, rarely, air embolism In the absence of pleural adhesions, a 
better collapse of the lung can be secured by artificial pneumothorax than by 
any other method There is very little reaction following the initial treat- 
ment, and practically no untoward effect m uncomplicated cases after sub- 
sequent air refills The indications may conveniently be divided into 
absolute and provisional The absolute indications are 

1 Extensive unilateral exudative or fibro-caseous pulmonary tubercu- 
losis, with or without recognizable cavitation by physical signs or the roent- 
gen film Bacillary sputum of 15 cubic centimeters or more m twenty-four 
hours usually indicates cavitation The more definite and the more ex- 
tensive the cavitation, the more cogent is the indication 

2 Chronic unilateral fibro-ulcerative tuberculosis, with cavitation rang- 
ing m size from three to five centimeters in diameter, even if constitutional 
symptoms are absent The only effective insurance against a bronchogenic 
spread of the disease to the uninvolved lung is closure and final obliteration 
of cavities 

3 Profuse hemorrhage or recurrence of pulmonary bleeding when the 
source of the latter is ascertained with a reasonable degree of accuracy 
While hemoptysis, as a rule, stops of its own accord, the institution of 
pneumothorax is justified when hemostasis cannot be secured by medicinal 
measures, or when the bleeding recurs and constitutes a danger of either 
exsangumation, spread of the disease or aspiration bronchopneumonia 
Too much consideration should not be paid to the condition of the contra- 
lateral lung even if extensively diseased Without pneumothorax the 
danger to life is decidedly greater 

4 Acute unilateral pneumonic tuberculosis If the constitutional symp- 
toms are marked and the toxemia is profound, excavation may occur in as 
short a period as one week This can be prevented by the early collapse 
of the lung On the other hand, if the symptoms are mild, watchful waiting 
is permissible, provided frequent roentgenoscopic and roentgenograpluc ex- 
aminations constitute an essential part of the clinical observation. 
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The provisional indications aie* 

1 Bilateral disease with unilateral single or multiple cavitation The 
frequency with which most pncumothoi ax opeiators have seen maikcd clear- 
ance of the lesion in the better lung following the successful collapse and 
closure of cavities in the more diseased lung warrants this recommendation 
for selected patients whose general condition is still good and who present 
other evidence of some degree of natural immunity The contralateral dis- 
ease must not be of the acute pneumonic or exudative type, but scatteied 
proliferation with small patches of exudation frequently undergo resolution 
after the subsidence of the constitutional symptoms and the reduction m 
cough and sputum which so often follow a successful pneumothorax It is 
fallacious to speak of an extra physiologic burden thrust upon the better 
lung in connection with pneumothorax theiapy In a properly managed 
pneumothorax uncomplicated by pleural adhesions, only the major diseased 
portion of the lung, as a rule, need be collapsed, while the lower, less involved 
area is only relaxed and is partially functioning Furthermore, where one 
lung is extensively involved, the chief burden of respiration is already carried 
on by the contralateral lung Finally, the reduction of toxemia and the sub- 
sidence of the traumatizing cough materially aid the better lung to function 
with a minimum of embarrassment 

2 Bilateral disease with extensive cavitation in one lung and small, thin- 
walled upper lobe cavitation in the other lung Untreated, the majority of 
patients with such type of involvement are doomed Rest alone rarely 
suffices The cautious collapse of the more diseased lung frequently aids not 
alone in improving the condition of the contralateral lung, but in closing 
such early limited cavitations as it contains This obtains especially in cases 
where the mediastinum is flexible, as the slight or model ate displacement of 
the mediastinum toward the less affected lung causes a certain degree of 
splinting and relaxation of that lung This compression of the less affected 
lung constitutes an added important contributing factor to the healing 
process 

3 Bilateral pneumothorax When a case such as described under the 
last heading fails to improve after a satisfactory collapse has been estab- 
lished, and there is reason to believe that the symptoms are now due to 
unchecked activity or progression of the disease m the contralateral lung, 
simultaneous bilateral pneumothorax is justified Experience has shown 
that young individuals between the ages of 15 and 30, whose disease is of 
relatively short duration, and in whom there is no evidence of myocardial 
impairment, tolerate bilateral pneumothorax very well It is, m selected 
instances, as compatible with a useful and efficient life as unilateral pneumo- 
thorax However, this is true only of those patients in whom the physician 
is fortunate enough to obtain a selective collapse of the upper lobes, where 
the disease is usually localized, and only a slight relaxation of the lower lobes 
which will not interfere with their proper physiological function 

4 Chronic fibro-cavernous disease of one lung and more recent acute 
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disease m the other lung If, after a regimen of rest for two or three 
months without impro\ ement, physical examination and the roentgen film 
disclose a stationary condition of the older excavated lesion but progiession 
and early cavitation m the better lung, it is good judgment to collapse the 
latter with the thought in mind that after a jear or two of such treatment 
the lung may be safely reexpanded and attention then paid to the problem 
of the primary diseased lung Such a procedure is logical and has proved 
useful in preventing the occurrence of extensive bilateral cavitation for 
which there is admittedly no remedy 

5 Alternating pneumothorax Acute contralateral disease during pneu- 
mothorax therapv is a grave complication and is responsible for a high 
mortality 5 A collapse of the newly involved lung is permissible if the 
patient is otherwise suitable foi such treatment On the other hand, where 
the first pneumothorax has already been maintained for two years or longer 
with cavitation apparently closed, it is much safer to allow that lung to 
reexpand eithei before collapsing the other lung or as soon as the collapse is 
initiated Alternating pneumothorax 0 has proved of much value m patients 
past the age of 30 and in younger individuals m whom simultaneous collapse 
is contraindicated because of evidence of myocardial insufficiency 

Mechanical and Physiological Factors Responsible for Beneficial 

Results from Pneumothorax 

The interposition of several hundred cubic centimeteis of air between 
the parietal and visceral pleura at once reduces the effectiveness of an ad- 
hesive force, the nounally existing negative intrapleural pressure, which 
greatly militates against adequate rest for a diseased lung At the same 
time, this air splint relaxes the elastic tissue of the lung which is gieatly 
sti etched dui mg each inspiration The elimination or reduction of the 
negative mtiathoracic pressure and the overcoming of the elastic recoil of 
the lung are the most important and the most effective mechanical factois 
in securing the additional much needed rest for the involved lung Follow- 
ing seveial air refills, the lung is moie immobilized and its respiratory 
activity reduced to a minimum As the lung becomes reduced in volume, 
the secretions diminish as they are moi e easily eliminated, and the cavitation 
gradually closes The almost dramatic suddenness with which improvement 
sets in is said to be due to a decrease in toxic absorption from the diseased 
area as a result of lymph stasis and diminished blood supply The con- 
tinuous mciease in fibrous tissue during the time the lung is collapsed aids 
greatly in the encapsulation and healing of scatteied diseased areas 

End-Results of Pneumotiior \x 

Our experience coincides with that of Amberson, 7 Peters, 8 Packard 9 and 
others An effective pneumothorax, properly managed and maintained for 
three years or for a minimum of one year from the time the sputum becomes 
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negative foi tubercle bacilli, will cause an airest of the disease in from 75 to 
85 per cent of patients and lestore them to normal working ability In the 
average case, one yeai of hospitalization or rest at home is sufficient to enable 
the patient to return to a useful life provided the gas refills are continued at 
stated intervals Three times as many patients are known to be alive two to 
fourteen years after treatment by pneumothorax as have survived from those 
in whom pneumothoiax was attempted without success on account of failure 
to find a pleural space Three times as many pneumothorax patients are 
leading a normal existence 8 

Nevertheless, it is important to point out the large incidence of pleural 
complications of pneumothorax theiapy As we have pointed out elsewhere 3 
these complications aie m direct proportion to the extent and duration of 
the pulmonary disease In a series of 176 patients in whom we induced 
pneumothorax during the past five years, 65 per cent had serous effusions, 
18 7 per cent purulent effusions, and 5 per cent died ultimately from 
empyema This indicates that pneumothorax, while in itself a simple pro- 
cedure, has an ultimate mortality of from 3 to 5 per cent, assuming that in 
early cases the occurrence of empyema is less frequent Based upon these 
figures, an eloquent plea could be made for more conservatism However, 
long experience has shown that the majority of those patients in whom 
pneumothorax or other collapse measures are indicated and for some reasons 
are not performed die after varying periods of invalidism and intense suf- 
fering The present day physician who does not avail himself of modern 
surgical treatment in properly indicated cases is unjust to his profession and 
harmful to his patients 

Impediments to Good Results 

The first and most important hindrance is pleural symphysis In 26 3 
per cent of our patients upon whom pneumothorax was attempted, no space 
was found after several explorations m different localities When a space 
is found and string-like adhesions are present, they can be stretched suf- 
ficiently in the majority of patients by the cautious continuation of gas 
refills to eventually effect a good collapse without resorting to intrapleural 
pneumolysis 10 According to a recent report, 11 Unverricht himself is doing 
now one operation for the division of adhesions where he did ten five years 
ago The dangers of hemorrhage, pleural effusion, or perforation of a 
cavity with the subsequent development of empyema, must always be con- 
sidered in connection with intrapleural pneumolysis, notwithstanding the 
successful results reported by some authors 12 ' 13 In our experience, clear 
cut indications for pneumolysis are found in not more than 3 per cent of 
pneumothorax patients By utilizing phremcectomy to relax these adhe- 
sions, that figure can be greatly reduced 

Th6 thick-walled cavity is another cause for pneumothorax failure. The 
lung in such instance may be seen well collapsed, but the cavity remains 
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patent because of failure of the thick wall surrounding it to yield to external 
pressure String adhesions are frequently seen radiating from such cavities 
toward the chest wall, but their severance with the cautery fails to close the 
cavities, for the problem is not so much the adhesions as the thick wall itself 
More of an obstacle than string adhesions or even thick-walled cavities 
are broad-band adhesions which completely prevent a collapse of the lung 
above the third or second rib, 1 e at a level where the lesions are nearly al- 
ways associated with cavitation Here the object of the pneumothorax is 
entirely defeated, unless there is considerable pulmonary involvement below 
the level of the adhesions, in which event the patient may obtain for a time 
marked symptomatic relief However, since the mam objective is the 
closure of cavities, it has become our practice not to continue pneumothorax 
with uncollapsed cavities for more than one year, even if satisfactory pal- 
liative results have been obtained, without urging the patient to submit to 
other surgical procedures The dangers of an uncollapsed cavity, besides 
hemorrhage or metastasis to the better lung, are not sufficiently appreciated 
by otherwise experienced pneumothorax operators Most of our fatal 
empyema cases with bronchial fistulae that have come to autopsy have shown 
tears in a ca\ity wall which probably would not have occurred if pneumo- 
thorax had not been continued too long It has long been our contention 
that a cushion of air interposed between the chest wall and the lung is not 
nearly as good a support to a diseased lung as the chest wall itself This 
is the most likely reason for the greater frequency of spontaneous pneumo- 
thorax during the course of induced pneumothorax, 14 and it is not improb- 
able that many pleural effusions are caused by small-sized unrecognized pul- 
monary perforations It is because of these dangers and the failure to 
achieve the main objective that patients with partial and incomplete pul- 
monary collapse have to be submitted to more radical surgical treatment 

Phrenicectomy 

As statistics accumulate and the longer phremcectomized patients are 
observed, it becomes clear that the value of phrenicectomy has been much 
o\er-rated In our senes 15 of 1S3 patients, an arrest of the disease from 
tins procedure alone was obtained in only 12 or 6 6 per cent It is also of 
importance to note that of the seven patients who had unilateral lesions either 
without, or with doubtful cavitation, only four showed an arrest of the dis- 
ease when examined at the end of from one to three >ears It is difficult 
to reconcile our results with the teaching of those 10 who advocate phrenic- 
ectomy m preference to pneumothorax for all patients with unilateral lesions, 
without even affording them the benefit of a six months period of conserva- 
tive treatment It is generally conceded that pneumothorax carries with 
it °reater dangers and that it is a much more tedious and protracted treat- 
ment than phrenicectomy, but the comparative results of the two methods are 
evidently a matter of individual experience Statistics are decided!} mis- 
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leading unless accompanied by a detailed dcsciiption of the material studied. 
As a means of closing well formed apical cavities, phrenicectomy has definite 
and marked limitations, although occasionally a surprisingly good result is 
obtained Nevei theless, phrenicectomy has a wide range of usefulness 
Its value is notable in the following conditions in the 01 der named 

1 As a palliative measure to conti ol excessive cough, especially of the 
emetic variety, and copious tenacious expectoration in cases which present 
bilateial lesions with only limited cavitation in the better lung In from 40 
to 50 per cent of patients, the decrease in cough and sputum, the greater 
ease of expectoration, and the general improvement are quite marked and 
constant effects 

2 As a curative measure for chronic, unilateral, lower lobe, tuberculous 
or non-tuberculous lesions The first simple sectioning of the phrenic nerve 
by Stuertz 17 was undertaken to meet such an indication , and for a time the 
operation was applicable only to lower lobe lesions It is ineffective m 
lower lobe pneumonic phthisis and in bronchiectasis of long standing, and 
often aggravates these conditions 

3 To control profuse or recurring hemoptysis when pneumothorax 
cannot be induced 

4 To supplement pneumothorax by relaxing adhesions which prevent an 
effective collapse 

5 As a substitute for pneumothorax, when a free pleural space is not 
available, in cases of predominantly unilateral lesions of the subacute or 
chronic variety In acute pneumonic tuberculosis it seems of little or no 
value 

6 In tuberculous empyema with or without bronchial fistula when 
thoracoplasty is contemplated Occasionally, the latter is obviated follow- 
ing an ascent of the diaphragm with a consequent decrease in the size of the 
empyema pocket, and sometimes there also occurs a closure of the fistula 

7 As a measure preliminary to thoracoplasty, not so much to test the 
efficiency of the contralateral lung, as to improve the general condition of the 
patient and to make him a safer operative risk However, where there is a 
giant upper lobe cavity and the lower half of the lung shows little or no 
involvement, a high ascent of the diaphiagm sometimes causes stagnation 
of secretions in the cavity, and the latter increases in size 

To the skillful surgeon, a phrenicectomy is a minor operation It is 
done under local anesthesia and usually takes not more than fifteen minutes 
for its completion The patient’s balance,' no matter how delicate, is, there- 
fore, rarely disturbed from the operation per se While we 15 have had no 
direct operative mortality, a postoperative mortality, that is, death within one 
to two months after the operation, has been experienced in 2 7 per cent of 
our series, m contrast with 1 2 per cent reported by Berry 18 This difference 
is due principally to insufficient caution employed by us in the selection of 
patients, some of whom were virtually terminal cases It is a decided error 
to submit a patient to an operative procedure, even if it be of a minor char- 
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acter, on the basis that it is his only chance or that he has nothing to lose 
If such a patient fails to obtain the desired result, or rapidly becomes worse 
and dies shoitly after the operation, the latter gains local disfavor and other 
patients ideally suited for such an operation are reluctant to accept it 

Thoracoplasty 

Since pneumothorax is available to only 15 per cent of patients as we 
see them, notwithstanding the wide range of indications, and since phrenic- 
ectomy is a curative measure m the same type of patients to the extent of 
only 6 6 per cent, it would seem that thoracoplasty should have a large field 
of applicability Actually, this is not the case Only 4 6 per cent of those 
patients treated unsuccessfully by pneumothorax were found by us suitable 
for thoracoplasty Theoretically, the patient with a unilateral exudative 
lesion in whom pneumothorax cannot be induced should be ideally suited for 
thoracoplasty, but experience has taught otherwise An operation of this 
type when the patient is in the stage of defense often leads to disastrous 
results It is only when the acute stage with high fever, rapid pulse and 
other toxic manifestations has passed, and the patient is still not making 
satisfactory progress, that thoracoplasty may be undertaken 

The compromises which may be made with the contralateral lung in 
pneumothorax practice are absolutely forbidden in thoracoplasty The 
trauma which ensues to the patient from the latter procedure may cause a 
reactivation of latent foci in the contralateral lung It is, therefore, a good 
rule to defer thoracoplasty for at least a year from the time when the better 
lung last showed clinically or roentgenographically an active focus of disease 
Although a report has recently been made 19 on the feasibility of bilateral 
upper stage thoracoplasty, it is doubtful whether such a radical measure 
will gam popular favor, for the reason that resection of the upper five ribs 
alone without pneumolysis rarely obliterates a thick-walled cavity, and also 
because there is forever the danger of a reactivation or spread of the disease 
m the untreated lung by the time the patient has sufficiently convalesced from 
the first operation Not until a simpler surgical technic is elaborated will 
it be safe to deviate from the accepted conservative indications, especially 
with regard to the qualifications of the better lung 

Salient Points to Be Considered in the Selection of Patients for 

Thoracoplasty 

1 Resistance This implies a careful review of the patient’s previous 
clinical course, the severity and frequency of relapses, how readily he re- 
sponded to rest treatment, and such other pertinent data as might show a 
satisfactory degiee of resistance to the disease If there is no evidence of 
past or present resistance, the operation should be deferred 

2 Physical E lamination A clear contralateral lung as determined by 
the roentgen-ray is in itself not sufficient Significance should be attached to 
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localized crepitant or subcrepitant rales elicited after cough in the lulus 
region or at the base of the better lung even when the roentgen film discloses 
no definite lesion In one such case with basal lales a fatal termination from 
contralateral lower lobe involvement occurred two months after the com- 
pletion of the third stage The serial roentgen-iay films had given us a 
false sense of security, so that the auscultatory findings were too lightly 
regarded. The importance of careful and repeated chest examinations, 
preferably by more than one clinician, cannot, therefore, be over emphasized 

3 Myocardial Integrity It is realized that even with all the instru- 
ments of precision now at our disposal it is exceedingly difficult to estimate a 
patient’s cardiac reserve Nevertheless, by means of a carefully taken his- 
tory, and from the study of the pulse rate at rest, in the lecumbent and up- 
right positions, and following graded exercises, it is possible to form a 
reasonably accurate judgment as to the burden carried by the heart and as to 
the heart’s ability to stand the immediate strain of a drastic operation and to 
later successfully accommodate itself to the intiathoracic changes occurring 
after a complete thoracoplasty The blood pressure is an lmpoi tant guide 
A pulse rate persistently above 100 with the patient at rest, and a systolic 
blood pressure below 100 are strongly suggestive of myocardial insufficiency 

4 The Roentgenogram A study of serial films taken over a period of 
months or years is of the greatest help in determining accurately those me- 
chanical factors interfering with healing which have recently been classically 
described by Pottenger 20 An accurate knowledge of these mechanical fac- 
tors enables the observer to decide upon the type and extent of the surgical 
operation Not alone that — it visualizes the type of existing pathology, 
and shows whether the lesion is predominantly proliferative or exudative 
The more it is proliferative, the greater the resistance Finally, the film 
gives valuable information regarding the condition of the contralateral lung 
The presence of a roentgen lesion without physical signs is a more frequent 
clinical experience than is the presence of physical signs without a demon- 
strable roentgen lesion 

From a study of these special features, the indications for thoracoplasty 
become clear-cut and logical Briefly, they are 

1 Unilateral chronic fibro-ulcerative tuberculosis, in which conservative 
measures have failed and m which pneumothorax and phremcectomy have 
proved ineffective 

2 The same type of lesion, with a limited contralateral involvement 
which has not been active for over a year 

3 Unilateral chronic cavitation when simpler measures have failed 

4 Recurring hemoptysis when the source of the bleeding is definitely 
ascertained and the contralateral lung is not under suspicion 

5 Tuberculous empyema when there is no tendency of the lung to le- 
expand following frequent aspirations The presence of a bronchial fistula 
demands early intervention A preliminary phremcectomy is worth trying, 
as occasionally it alone closes the perforation and the lung thereafter slowly 
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reexpands If this does not occur within one or two months, there is very 
little to be gamed from further waiting, especially if there is considerable 
toxic absorption A moderate amount of chronic disease even with limited 
cavitation in the contralateral lung is not a contraindication to thoracoplasty 
for tuberculous empyema, for without operation the prognosis in this con- 
dition is invariably poor 

Limitations of Posterior Paravertebral Thoracoplasty 

Since the major objective in the treatment of chronic pulmonary tubercu- 
losis is the obliteration of pulmonary cavities, a thoracoplasty can be said to 
fail in its purpose if it does not effect this result In 50 per cent of our 
thoracoplastic patients, although their general condition had greatly im- 
proved and many had attained normal working ability, there was a per- 
sistence of a small amount of bacillary sputum No patient can be con- 
sidered out of potential danger as long as the sputum remains positive for 
tubercle bacilli Thick-walled apical cavities, and centrally located cavities 
with thick walls and a very thickened pleura are the principal causes for an 
imperfect collapse Regeneration of the ribs, if the intervals between the 
stages of the operation have to be unduly prolonged on account of infection 
or the poor condition of the patient, frequently prevents a complete collapse 
Anterolateral costectomy is advocated by Hedbloom 21 to meet such con- 
tingencies It is applicable alike to incompletely collapsed pulmonary and 
to empyema cavities This type of secondary operation will, in time, be 
more widely employed as the danger of imperfectly collapsed cavities comes 
to be more generally recognized Our problem has been to convince the 
patient of the necessity of further surgery when he is enjoying good health 
and is free from symptoms except for the morning cough and slight ex- 
pectoration To obviate the possibility of a secondary operation, Bruns and 
Casper 22 have devised a new technic which is essentially a combination of an 
upper stage thoracoplasty and pneumolysis It seems ideally indicated for 
an upper lobe lesion with a large thick-walled cavity In our personal ex- 
perience with two cases in which this operation was employed, the results 
have been very gratifying For selected cases it will probably become the 
operation of choice 

Contraindications to Collapse Therapy 

Although certain conditions interdicting the collapse of a lung by one of 
the three principal methods have already been touched upon, the general 
subject of contraindications is deserving of a separate discussion The 
average patient between the ages of 15 and 50 with unilateral or nearly 
unilateral pulmonary disease rarely presents contraindications to pneumo- 
thorax With the advent of insulin, diabetes no longer precludes pneumo- 
thorax Our experience with pneumothorax m relatively young diabetics 
during the past fhe years has been gratifying This does not hold true of 
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thoracoplasty Dyspnea, if not toxic, cyanosis, emphysema and decom- 
pensated valvular heart disease conti aindicate any form of collapse therapy 
Well compensated initial regurgitation is usually not a contraindication 
In bronchial asthma, pneumothorax may be cautiously tried, possibly also 
phrenicectomy, but not thoracoplasty In nephutis without evident impair- 
ment of the cardio-vascular system the two simpler measures are permissible 
If renal function and blood chemical deteinnnation are within normal limits, 
thoracoplasty may be considered Laryngeal tuberculosis, if not acute, and 
if not merely a local manifestation of miliary tuberculosis, does not con- 
traindicate any form of collapse measure In intestinal tuberculosis, if not 
too far advanced, pneumothorax or phrenicectomy may be employed but not 
thoracoplasty, unless the intestinal disease has been inactive for at least one 
year Patients past the age of 40 do not tolerate collapse therapy well, 
especially thoracoplasty, yet, this is not an inflexible rule A patient at the 
age of 45 or even 50 who has not been sick for more than five years and who, 
during that time, has had periods of remission enabling him to be up and 
about for several months at a time is often a better surgical risk than an- 
other patient 30 years old who has been sick 10 years and has been confined 
to bed the greater part of that time As a matter of fact, it has been our 
practice, whenever we receive a patient who is suited for thoracoplasty and 
who has been confined to bed elsewhere for some time, to wean him gradually 
away from the bed and to assign him graded walking exercises for several 
weeks before proceeding with the operation , unless indeed the latter has to 
be done to meet an emeigency, such as hemoptysis Prolonged bed rest in 
patients, of this type often causes a lowering of general muscular and myo- 
cardial tone It is the flabby, irritable heart that constitutes one of the 
main dangers The psychic state of the patient is also an important con- 
sideration A fear-complex requires painstaking effort on the part of the 
clinician to overcome, not by coercion or persuasion, but by education 
Close association between the successful postoperative case and the candidate 
for operation is often more helpful in overcoming the latter’s apprehension 
than are the physician’s efforts 

Results of Thoracoplasty 

In only 2 4 per cent of all our patients, and 4 6 per cent of our unsuc- 
cessful pneumothorax cases, was thoracoplasty deemed a feasible procedure 
In the desire to be of assistance to an otherwise doomed patient, certain 
relative contraindications were occasionally disregarded That is probably 
why our results do not compare favorably with those of others Our 
operative mortality, within one to four weeks, was 12 per cent By a more 
rigid selection of cases, this figure has been reduced in the past year to a 
little over 7 per cent Approximately 50 per cent have either experienced 
an apparent arrest of the disease, or have improved to such an extent as to 
enable them to do full time work The observation period after the opera- 
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tion ranges from one to twelve years In from 25 to 30 per cent of patients, 
m spite of improvement, varying degrees of invalidism persist The cause 
of the invalidism in these cases is usually either the continuance of low grade 
tuberculous activity attributable as a rule to an incompletely collapsed 
cavity, or the presence of myocardial insufficiency or emphysema The oc- 
currence of new disease foci or the reactivation of old foci in the better lung 
has been very rare, especially in those whose sputum became free of tubercle 
bacilli The results, therefore can be said to be excellent when one considers 
that these patients are at best sub-standard surgical risks Considering the 
further fact that there is nothing else to offer them except several years of a 
hopeless sanatorium existence while they are waiting for the finale, thoraco- 
plasty is a real boon to the far advanced case 

Summary 

For over 13 years we have been employing collapse therapy m patients, 
the average duration of whose pulmonary disease has been five years, and 
of whom 70 per cent were far advanced cases with cavitation In the past 
six years, the indications were extended and relative contraindications have 
been occasionally disregarded Nevertheless, pneumothorax was applicable 
m only 15 67 per cent, phrenicectomy as an independent or supplementary 
procedure in 19 per cent and thoracoplasty in 2 4 per cent Of 239 patients 
in whom pneumothorax was attempted, 63 or 26 3 per cent had complete 
pleural adhesions so that even a pocketed space could not be obtained Since 
75 per cent of all patients had had previous institutional or private treatment 
elsewhere, these figures would seem to indicate that either collapse therapy 
is not instituted early enough to make it of greater value or that many pa- 
tients discharged as cured were actually only quiescent cases which later 
sustained relapses no longer amenable to rest treatment Withal, our results 
have been essentially very satisfactory Collapse therapy is justly consid- 
ered the greatest achievement m the field of tuberculosis during the past two 
decades It has made advanced pulmonary tuberculosis a treatable disease 
To the properly selected patient, it offers a chance of recovery far greater 
than that which he can expect from any other form of treatment It 
shortens the duration of the disease and makes recovery more certain In 
the average patient, the choice of procedure should be first pneumothorax, 
second phrenicectomy, and third thoracoplasty A patient under conserva- 
tive treatment, even if he pursues a clinically favorable course, should have 
frequent roentgen-ray chest examinations and blood studies, especially ery- 
throcyte sedimentation tests, to determine more accurately whether Nature’s 
method is wholly adequate If the indications for collapse therapy are 
favorable, it should be instituted without delay and before extension of the 
disease makes the patient unsuitable for such treatment 

The indications and contraindications have been emphasized, for they 
constitute the most important guides in the management of the advanced 
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case, though as yet no set rules are possible. The individualization of 
patients will always be essential to intelligent treatment, and above all 
clinical judgment is necessary A knowledge of pneumodynamics is in- 
dispensable to both physician and surgeon, and both must render each other 
the closest cooperation in order to secure the best possible results for their 
patient Finally, the psychological make-up of the patient must be catefully 
scrutinized and all hidden feais, doubts and prejudices unravelled and over- 
come In no disease does the personal element, the tact, the kindliness of 
the physician, his willingness to give freely of his time to the patient count 
for as much as in tuberculosis To be able to break unpleasant news in such 
a way as to make the patient see the more hopeful aspect of a perplexing 
situation is an art which can be acquired It is the duty of the physician to 
inspire in his patient confidence m a proposed new form of treatment with- 
out necessarily concealing its hazards or actual dangers, and experience 
teaches how to do it We confidently believe that by following closely such 
a program it is possible to obtain satisfactory results in even as unfavorable 
a disease as far advanced chronic pulmonary tuberculosis 
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CALCAREOUS AORTIC VALVULAR LESIONS* 

By Burr M Hathaway, AB , MD , Ann Arbor , Michigan 

Stenosis of the aoitic valve, with calcification, continues to attract the 
attention of clinicians and pathologists The fiequencv with which this 
condition is found at autopsy, m conti ast to the infrequency of its clinical 
diagnosis, and the unsettled state of opinion as to its etiology invite further 
study To this end, 52 examples of aoitic valvular disease have been se- 
lected fiom 4000 consecutive autopsies, these have been divided into sig- 
nificant groups, and subjected to climco-pathological analysis The results 
of this statistical study justify certain conclusions as to the etiology of this 
form of cardiac disease 


Survey of Literature 

Aortic stenosis with calcification has been reported frequently and dis- 
cussed from various points of view Some of these case reports are pre- 
sented without conclusions as to etiology 

Leclerc , 13 m 1905, reported two cases of aortic stenosis m which the maximum 
murmur was heard at the left of the sternum instead of in the usual aortic area The 
other physical findings in both patients were typical of aortic stenosis and the diagnosis 
was verified by autopsy, both cases having a marked stenosis due to fusion and calcifi- 
cation of the cusps The author accounted for the unusual location of the aortic 
murmur by leftward displacement of the heart 

Cabot , 4 m 1926, described a man of 47 years who had had a slow ly progressing 
cardiac lesion since youth At the time of admission he was in ertiemis and, with 
other murmurs, he had the typical murmur and thrill of aortic stenosis Autopsy re- 
vealed aortic endocarditis with calcification, stenosis and insufficiency 

In 1931 Tuohy and Eckman 10 reported six cases of aoitic stenosis, three of 
which had come to autopsy and these showed calcareous nodules in the cusps These 
authors observed that there is associated with this type of aortic stenosis a demon- 
strable degree of insufficiency, that the valvular deformity is due to nodular calcium 
deposits m the media of the cusps, that this lesion may produce typical anginal attacks 
in the absence of any coronary lesions and that no other valvular lesion produces such 
marked left ventricular hypertrophy They diagnosed the presence of the calcareous 
nodules during life 

Another group of writers have favored senile, or non-inflammatory, 
changes 

In 1904 Monckeberg 16 discussed thoroughly the microscopic anatomy of the 
aortic valve m an attempt to explain the occurrence of sclerosis and calcification He 
presented four groups of patients who did not die of cardiac disease but who showed 
at autopsy varying degrees of sclerosis of the aortic valve He demonstrated, to his 
own satisfaction, that there is no direct association between atherosclerosis of the first 

* Received for publication March 20, 1933 

From the Department of Pathology, University of Michigan, Ann Arbor, Michigan, 
C V Weller, Director 


484 



CALCAREOUS AORTIC VALVULAR LESIONS ' 485 

part of the aorta and aortic endocardial sclerosis, but that the latter process, like the 
former, is a senile degenerative change 

In 1926 Clawson, Bell and Hartzell 8 studied 15 hearts showing aortic stenosis 
due to calcareous nodules, with no satisfactory evidence of inflammatory origin The 
position of these calcareous nodules did not correspond to that of the vegetations in 
active endocarditis and almost invariably the root of the aorta m these hearts was free 
from sclerotic lesions Microscopically, the lesions consisted chiefly of masses of cal- 
cium salts, and decalcification left a homogeneous material The surrounding connec- 
tive tissue had the appearance of aortic atheroma with lipoid content Frequently the 
surrounding tissue was vascular and showed mononuclear infiltrations In one valve 
true cartilage and bone formation were noted In other groups of hearts with known 
aortic endocarditis in various stages some were found in which calcareous nodules oc- 
curred which were identical with those in the above group and it could not be deter- 
mined whether they had resulted from the inflammatory process or were merely 
coincidental 

In 1931 Margolis, Ziellesen and Barnes 14 reported a series of 42 examples of 
calcareous aortic valvular disease, 34 of which were in males These were selected 
because they showed this condition at autopsy, without significant degrees of involve- 
ment of other valves The majority of the patients were over 50 years old In only 
three was a typical murmur of aortic stenosis found clinically At autopsy, the aortic 
valves were characterized by varying amounts of calcium deposition with stiffening or 
distortion of the cusps Some showed stenosis or insufficiency or both The charac- 
teristic feature was the involvement primarily of the aortic ring, or frequently only 
of the commissures, and in the more marked cases, extension onto the cusps All but 
one case showed coronary sclerosis and 14 showed scattered myocardial fibrosis 
There were no infarcts Microscopical examination revealed myocardial hypertrophy 
and slight increase m interstitial tissue Cellular infiltrations were lacking in all but 
one case The calcium masses were surrounded by old, practically acellular, fibrous 
tissue except those which extended to the surface There the exposed side was 
covered by fibrin Most of the valves were free from cellular infiltrations, but in 
five instances there were small collections of lymphocytes and endothelial leukocytes 
in the cusps near the calcareous deposits Some of the capillaries supplying the cusps 
showed medial proliferation with thickening of their walls As to etiology, these 
authors suggested rheumatic fever, but added that the distribution and gross and 
microscopical appearances were atypical They suggested also an inflammatory proc- 
ess in the arterioles of the valve ring leading to obliteration and subsequent ischemia, 
or a generalized or selective atherosclerosis involving these arterioles and producing 
the same result They found no evidence that the explanation lay in a healed bac- 
terial endocarditis and mentioned the fact that syphilis is not a likely cause since it is 
not particularly prone to lead to calcification 

Still another group have favored the common infectious diseases of child- 
hood or tuberculosis as the etiological factor 

In 1909 Gallavardin 10 wrote on a non-rheumatic aortic stenosis in young pa- 
tients He classified aortic stenosis as rheumatic, arterial (on a sclerotic basis), and 
congenital To these three groups he added a fourth in which the etiology is obscure 
This type is seen in young patients There are indisputable physical signs and the 
lesion is purely, or at least predominantly, a stenosing one, due to fusion of the aortic 
cusps It is perfectly tolerated for a long period of time The author reported three 
cases of his own exemplify ing this type of aortic lesion Two of these were males, 
none had died when the paper was written All had typical signs of aortic stenosis. 
He favored a slowdy progressing chronic endocarditis during childhood and youth as 
the explanation and suggested tuberculosis or other infectious diseases of childhood 
as possible causes 
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In 1921 Gallavardin 11 wrote again on the same subject, presenting 10 addi- 
tional cases All of these were males (picked while examining young soldiers) All 
had typical physical signs of aortic stenosis except that in two the muimur was loud- 
est at the left of the sternum No autopsy reports were given 

In 1928 a case of non-rheumatic aortic stenosis in a young man of 24 was re- 
ported by Roubier and Tourniaire 18 There were definite clinical signs of aortic 
stenosis and no history of rheumatic fever or chorea He had had cervical adenitis 
in childhood Serological tests were negative for syphilis Autopsy revealed a 
markedly enlarged heart (850 gm ), a recent adhesive pericarditis, and a hard sten- 
otic and insufficient aortic valve The under surfaces of the cusps were covered by 
cartilage-hard tissue containing nodules of calcium and the cusps were interadherent 
These authors thought the lesion to be on an inflammatory basis and discussed as pos- 
sibilities an old endocarditis of the ordinary type and tuberculosis They mentioned 
also the possibility of syphilis 

A fourth group have favored syphilis as the cause of this disease 

In 1903 Armand-Delille and J Heitz 1 reported the case of a woman, aged 49 
years, with a long history of gradually progressing symptoms of aortic stenosis At 
autopsy a marked degree of calcification of the aortic valve with stenosis was found 
and, though they were unable to prove it, the authors thought syphilis was the cause 

In 1921 Queyrat and Mouquin 10 described a child slightly less than six years 
of age on whom they had made a diagnosis of congenital syphilis on physical stigmata 
in spite of negative serological tests There was no history of rheumatic fever 
chorea or scarlet fever Physical examination revealed an undoubted aortic stenosis 
These authors made a diagnosis of congenital aortic stenosis No autopsy report was 
given 

The remaining authors have considered rheumatic fever a probable cause 
of calcification of the aortic valve 

In 1901 Barie 2 wrote a paper on acquired aortic stenosis and chronic aortitis in 
children In reviewing the literature he was struck by the frequency of this diag- 
nosis He found eight cases ranging in age from two to fourteen years Five of 
these came to autopsy, and calcification of the aortic valve was described in two 
Aortic stenosis was found in six cases and was accompanied by aortic insufficiency in 
five One of these six was not proved by autopsy In one case only was there men- 
tion of alteration of the other valves, and this was in a child who developed mitral 
and aortic murmurs during an attack of rheumatic fever Barie reported Ins own 
observation of a boy, aged 15 years, who had had scarlet fever at eight This pa- 
tient had clinical evidence of aortic stenosis In discussing the subject he distin- 
guished two types of aortic stenosis in children one coming on during the course of 
acute articular rheumatism with the lesions on the ventricular surfaces of the aortic 
cusps at their free margins, the aortic stenosis of endocaidial origin, the other, as- 
sociated with a chronic preestablished aortitis This, according to him, is the result 
of an arterial lesion which has extended to the valve cusps and is the more common 
He concluded that in children it is more difficult to find the etiology than in adults in 
whom it can frequently be attributed to syphilis, typhoid fever, gout, lead poisoning, 
etc In children, aortic stenosis is nearly always associated with other cardiopathy 
and is usually the sequel of chronic aortitis 

In 1930 Drake 0 summarized the clinical aspects of sclerotic changes m the 
aortic valve In Ins discussion he suggested that rheumatic fever or atherosclerosis 
might be the etiology though senile changes fail to explain all cases He found the 
lesion most often in elderly males and remarked that often there were no accompany- 
ing valvular lesions He often observed the absence of a systolic thrill in these cases 
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and accounted for this on the basis of a weak myocardium His cases had very little 
aortic insufficiency and consequently no abnormality in pulse pressure They all 
showed a rather marked generalized atherosclerosis without marked involvement of 
the aorta 

In 1931 Christian, s » 0 m a paper entitled “Aortic Stenosis with Calcification of 
the Cusps,” reported 21 cases ranging m age from 25 to over 60 years Of these, 15 
were males and all had no other vahular pathology He found this lesion charac- 
terized clinically by its occurrence chiefly in males and relatively late in life, by its 
slow progression with cardiac decompensation appearing late, by the presence of a 
systolic thrill and harsh murmur over the aortic area, frequently accompanied by a 
softer blowing diastolic murmur , by considerable cardiac hypertrophy , by a decreased 
or normal pulse pressure, and by the absence of anything in the latter half of life to 
which the etiology might be attributed At autopsy these hearts were characterized 
by increased weight, by marked narrowing of the aortic valve, and by thickened, often 
interadherent, cusps containing masses of calcium In discussing etiology the author 
looked upon rheumatic fever as most likely since 11 of the 21 gave definite histories 
of tins disease Two others gave indefinite histories, and the remaining histories 
were probably unreliable because of the patients’ condition or the lapse of time since 
the attack occurred Against atherosclerosis with calcification as an explanation was 
the fact that most of the series showed little or no aortic atherosclerosis He stated 
that the lesions in these cases bore no resemblance to syphilis of the aortic valve 

Also in 1931, Clawson 7 discussed an analysis of 161 cases with nonsyplnhtic 
aortic valve deformity, either occurring alone or associated with deformities of other 
valves From this analysis he concluded that severe aortic valve deformity is usually 
of the calcareous nodular variety, that a se\ere grade of aortic stenosis is common in 
this deformity and should frequently be diagnosed clinically, that compensation and 
tolerance of the lesion is a more important factor in explaining its frequent incidence 
in elderly people than is its being an old-age disease and that the frequency of a rheu- 
matic history in these patients suggests an infectious etiology The gross and micro- 
scopic findings also indicate an inflammatory origin ~He found no support for the 
metabolic theory of origin and said the term “ arteriosclerotic valve deformity ” is a 
misnomer 

The foregoing summary reviews some of the more important writings in 
the literature on this subject It might be well to mention also some of the 
work on the blood vessels of the heart valves, since this may be of impor- 
tance in the etiology of aortic valvular lesions of the type under considera- 
tion 


In 1917 Bayne-Jones 3 summarized the literature on this phase of cardiac anat- 
omy and outlined a method of injection which he used to demonstrate blood vessels in 
the valves of human hearts He found that in the semilunar valves the blood vessels 
arise from two sources from the vasa vasorum of the aorta and pulmonary artery, 
and from the vessels of the auricular endocardium From the former a few delicate 
vessels are given off at the line of attachment of the cusps to the wall of the artery 
and penetrate the valve for a short distance along its line of closure Those from the 
latter source form a hedge-like plexus m the base of the cusp, and from this, delicate 
vessels pass upward for a distance of about one-half the width of the valve He was 
unable to demonstrate vessels in the thin central portion of the valve cusps or in the 

nodult Arantu _ 

Kugel , 12 in 192S, in an article entitled “Anatomical Studies on the Coronary 
Arteries and Their Branches,” discussed the artcria anastoinotica auriculans magua 
He demonstrated this \essel by injection methods and described it as a large anasto- 
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motic artery linking the left and the right coionaries It is constant in its occurrence, 
though subject to slight variations in its course It supplies branches to the aortic 
cusp of the initial valve and to the aortic valve cusps (when vessels are found m these 
sites), as well as to the commissures of the aortic valve and to the base of the aorta 
Later in 1928 Ritter, Gross, and Kugel 17 presented a study of 14 cases out of 
700 examined having aitenac valvulares, these 14 showing no evidence of any previ- 
ous inflammatory process 

Material 


For this study I have selected 52 cases showing aortic valve lesions 
These have been divided into four groups, the first of which includes those 
showing sclerosis and calcification of the aortic valve with no obvious eti- 
ology This group is further divided into two subgroups, one of which in- 
cludes the cases showing no other essential valvular lesions and the other, 
those showing also other valvular changes In group II are those cases in 
which there is definite pathological evidence of syphilis as an etiologic fac- 
tor Group III contains those cases with clinical or pathological evidence of 
rheumatic fever as the causative factor In group IV there are a few cases 
showing active subacute bacterial or ulcerative aortic endocarditis without 
involvement of the other valves Groups II, III, and IV have been selected 
for comparison with group I Group I contains 29 cases, 10 of which 
show involvement of the aortic valve alone In group II theie are nine 
cases Group III contains 1 1 while there are but three in group IV The 
aortic valves in group IV show no calcification, these cases being included 
m order to obtain a comparison with active inflammatory aortic lesions 
In order to save space these various groups will be presented collectively 
with the incidence of various features given by number of cases In the 
tables the same information is presented as percentages of the total number 
m the group to facilitate compai ison 

Group I A Undetermined Etiology, Aortic Valve Alone 

Affected 


Of the 10 cases m group I showing no involvement of the other valves, 
seven were males The average age was 52 years, the youngest patient 
being 30 and the oldest 84 Clinical records were available on only eight of 
the 10 and of these, six complained of undoubted cardiac symptoms One 
had symptoms which might have been cardiac, but could be explained on the 
basis of the severe anemia which was also present In one case the com- 
plaint was definitely non-cardiac In the histories of this group of eight 
patients the following infections were recorded 


Infection 
Measles 
Pneumonia 
Rheumatic fever 
Scarlet fever 
Diphtheria 
Typhoid fever 
Gonorrhea 
Influenza 
No infections 


Percentage of Group 


Number of Cases (8 cases) 

4 SO 

3 37i 

2 (1 questionable) 25 

2 25 

1 124 

1 124 

1 124 

1 124 

1 124 



CALCAREOUS AORTIC VALVULAR LESIONS 


489 


In these eight records the physical examination showed cardiac enlarge- 
ment in six Seven had a S} r stolic cardiac murmur and m four of these the 
murmur was best heard at the base In one case there was an accompany- 
ing systolic thrill One patient had a diastolic mitral murmur and one had 
no cardiac murmur The average blood pressure of the six cases m which 
it was recorded was approximately 120 mm Hg systolic and 82 diastolic, 
the highest systolic pressure being 138 The lowest diastolic pressure was 
10, in a patient in evtremis The three cases in which the result of the 
Kahn test was reported showed negative results The cause of death as 
determined at autopsy was cardiac disease in four instances, in two, per- 
nicious anemia, in three, carcinoma, and in one, pneumonia Thus m six 
cases the cause of death can be considered non-cardiac 

At autopsy all of these hearts showed calcification of the aortic valve 
similar to that seen in figure 1 Nine showed cardiac enlargement Seven 
had aortic stenosis of varying severity, and four of the group had an asso- 
ciated aortic insufficiency Three showed no aortic stenosis or insufficiency 
One heart showed adhesive pericarditis, while the others showed no peri- 
cardial abnormality save a soldier’s spot in one and an increase in fluid in 
another 

Analysis of the microscopic studies of these ten hearts reveals no hyper- 
trophy of the muscle fibers in four, slight m four, moderate m one and 
marked in one In one case there was no atrophy of the muscle fibers, m 
eight atrophy was slight, and in one it was moderate in degree None of 
the 10 showed hypoplastic fibers Seven showed a slight degree of myo- 
cardial fibrosis, tw r o showed a moderate degree and one a marked fibrosis 
The distribution of this fibrosis was patchy in eight and diffuse in two. In 
no case was it perivascular In four cases its character was fibroblastic, in 
five it w r as hyaline, one of these showing small fibroblastic areas In one it 
was myxomatous with hyaline change in some areas 

Active cellular infiltrations were present in the myocardium to a slight 
degree in five of the cases In two of these the infiltrations were peri- 
vascular The remaining five hearts showed no infiltrations In two, sec- 
tions showed no interstitial tissue increase , six showed slight increase , one, 
a moderate, and one a marked increase No Aschoff nodules were found m 
any of the group Endocardial sclerosis, aside from that in the aortic area, 
was not present in two cases, only slight m three, moderate in three, and 
marked m two Extension of the endocardial sclerosis into the myocardium 
W as observed in varying degrees in six hearts Five hearts revealed no 
fatty infiltration of the myocardium, tw o revealed a slight degree and three 
a moderate degree Degenerative fatty infiltration was absent in one, slight 
m three and moderate m six The small coronary vessels showed no sclero- 
sis in seven cases, a slight degree in two and a moderate degree in one The 
medium-sized coronary branches were negative in three, slightly sclerotic m 
five and moderately sclerotic m two The large coronaries showed a slight 
decree of sclerosis m six, a moderate degree in three, one of which showed 
partial occlusion, and a marked degree in one 
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Fig 1 Group I A Male, aged 30 Severe aortic stenosis with marked calcification 
of cusps and left ventricular hypertrophy 


Group I B Undetermined Etiology, Other Valves also Altered 

The remaining 19 cases in group I are those which, in addition to aortic 
valve scleiosis, showed other valvular lesions Of these, 12 ■were males 
The average age for the group was 60 years, the youngest patient was 40 
and the oldest was 98 The record on one of these patients was not avail- 
able, so the percentages on the clinical findings are computed on a total of 18 
Ten gave complaints which were definitely cardiac The remainder gave 
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non-cardiac complaints The histories revealed the following infections in 
these patients 


Infection 

Number of Cases 

Percentage of Group 
(18 cases) 

Measles 

8 

44 

Scarlet fever 

6 

34 

Mumps 

5 

28 

Whooping cough 

4 

22 

Chicken pox 

4 

22 

Rheumatic fever 

3 

17 

Diphtheria 

3 

17 

Smallpox 

3 

17 

Quinsy 

2 

11 

Tonsillitis or sore throat 

2 

11 

Influenza 

2 

11 

Typhoid fever 

2 

11 

Malaria 

1 

6 

Pneumonia 

1 

6 

Hard chancre 

1 

6 

“ Usual childhood diseases " 

2 

11 

No infections 

5 

28 


Physical examination revealed cardiac enlargement in 10 of the 18 A 
systolic murmur was heard m 14, in seven of these it was loudest at the base 
and in the other seven it was best heard at the apex Five had a diastolic 
murmur Seven had a greater or lesser degree of sclerosis of the peripheral 
vessels The average blood pressure of the group was 153 mm Hg systolic 
and 94 diastolic, the highest systolic being 224, and the highest pulse pres- 
sure 104 In the 12 cases on which the Wassermann or Kahn test was done 
there were negative reports 

The causes of death in these 19 cases, based on the autopsy findings, 
were as follows six, malignancy (five carcinomas, one hypernephroma) , 
five, arteriosclerosis (including cardiopathia arteriosclerotica) , four, mitral 
or aortic valvular disease, or both, one, hemiplegia, one, pneumonia, one, 
pulmonary tuberculosis, and one, pansmusitis 

Examination of the hearts at autopsy revealed definite cardiac enlarge- 
ment in 12, the heaviest heart weighing 770 gm , five showed an old patchy 
epicarditis Twelve showed no stenosis of either the mitral or aortic valve 
Seven showed valvular stenosis as follows mitral valve alone, four (one 
with insufficiency also) , aortic valve alone, one , and both valves, two 

The microscopic findings are summed up as follows hypertrophy of 
muscle fibers was absent in six, slight in 10, and moderate m three Atrophy 
was absent in four, slight in six, and moderate in nine Hypoplasia of the 
muscle fibers was absent m 18 and present to a moderate degree in one The 
amount of fibrosis of the heart wall was considered slight m nine cases and 
moderate in 10 This connective tissue had a patchy distribution m 12 cases, 
m one of which it was perivascular m some areas It was diffuse in two 
cases and especially perivascular in five Its character was predominantly 
fibroblastic m seven cases m one of which it was hyaline in areas It was 
predominantly hyaline in 12 cases, in three of which there were fibroblastic 
areas, one with myxomatous regions 
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Active cellular infiltrations were not found in 11 of these cases, they 
were considered slight m seven and model ate in one In four of these they 
were perivascular in distnbution Inci eased stioma was absent in one case, 
slight m eight and model ate in 10 No Aschoff nodules were found in these 
19 cases Endocaidial sclerosis other than valvular was not found in five 
cases, was only slight in six, model ate in seven and marked in one In 16 
it extended into the myocaidium m vaiying degrees 

Fatty infiltration was absent in 12 cases, slight m four and moderate in 
three Degenerative fatty infiltration was absent in two cases, slight in nine, 
moderate in five and marked in three The small coronary vessels showed 
no sclerosis in 14 cases , the medium-sized ones, none in nine cases, and the 
large ones, none m two cases A slight degiee of sclerosis was observed in 
the small ones in five cases, in the medium-sized ones in five cases, and in the 
large ones in 10 cases A moderate degree was found in the medium-sized 
vessels in five cases and m the large ones in one case Marked coronary 
sclerosis was observed in six cases, in all of which it was present only in the 
larger branches 


Group II Etiology Determined to Be Syphilis 


In group II there are six males and three females The average age of 
the group was approximately 49 years, the oldest individual being 68 and 
the youngest, 18 In one patient the clinical record was not available and m 
another the complaint was not obtained because the patient was in a stuporous 
condition on admission Of the seven on whom complaints were recorded 
three were non-cardiac and four, cardiac The eight histones reviewed re- 
vealed the following infections 


Infection 
Influenza 
Hard chancre 
Gonorrhea 
Measles 
Scarlet fever 
Whooping cough 
Quinsy 

Tonsillitis or sore throat 
Typhoid fever 
Malaria 
Pneumonia 
Rheumatic fever 
Running ear 

“ Usual childhood diseases ” 
No infections 


Number of Cases 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 


Percentage of Group 
(8 cases) 

25 

25 

25 

124 

124 

m 

12i 

12i 

124 

124 

124 

124 

124 

25 

25 


Physical examination revealed cardiac enlargement in seven of the eight 
whose records were available In one of these it was recorded as slight , in 
the other case there was no enlargement Systolic murmurs were heard m 
six cases, in two of which the maximum intensity was at the base In two 
cases a diastolic murmur was heard at the apex and in one of these there 
was an accompanying thrill A presystohc murmur at the apex was noted 
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m one case In three cases diastolic murmurs were heard at the base Re- 
sults of the Kalin test were reported on two, one, negative, and the other, 
two plus The average blood pressure in the five cases of the group m 
which it was recoided was 133 mm Hg systolic and 85 diastolic, the highest 
systolic pressure being 160 and the highest pulse pressure being 68 

The causes of death as determined at autopsy were as follows car- 
cinoma of prostate m one instance, syphilitic heart disease in two, syphilis 
of the aorta in three, in one of which there was aortic valvular insufficiency, 
in another an accompanying syphilitic involvement of the myocardium and 
aortic valve, and in the third an aortic aneurysm One death was due to 
aortic stenosis and insufficiency with a generalized atherosclerosis , another 
was a thynuco-lymphatic death, and another was due to rheumatic heart 
disease In tins last case it was determined microscopically that syphilis 
also was a factor 

The hearts in these cases were found enlarged at autopsy in eight in- 
stances, the largest one weighing 1350 gm There was an area of adhesive 
pericarditis m one case, soldier’s spots in three and hydropencardium in one 
Bilateral ventricular mural thrombi were found in one Both the aortic and 
mitral valves showed sclerosis and calcification in three cases and in one of 
these there was thickening of the tricuspid flaps also In six cases the 
valvular involvement, except for relative insufficiency, was limited to the 
aortic valve There was aortic stenosis m three and m two of these there 
was an associated insufficiency Aortic insufficiency without stenosis oc- 
curred once and one case showed mitral stenosis and insufficiency Four 
hearts showed no valvular stenosis or insufficiency 

Analysis of the microscopic studies on this group reveals no hypertrophy 
of the muscle fibers in four cases, slight hypertrophy in three, and moderate 
in two Atrophy of the muscle fibers was absent m two, slight m four, and 
moderate in three Hypoplasia was absent m all nine cases The degree of 
fibrosis of the myocardium -was slight in two cases, moderate in six, and 
marked in one This connective tissue w-as distributed diffusely m eight 
cases (two showing a patchy distribution in areas), and had a patchy dis- 
tribution m one case It was hyaline in five cases (two showing fibroblastic 
areas), myxomatous with fibroblastic areas in one, and fibroblastic m three 
(one showing hyaline areas) Active cellular infiltrations were found to a 
slight degree in three cases, to a moderate degree in five and to a marked 
de°ree in one These were perivascular m distribution in five cases A 
slight degree of increase of stroma was observed in two cases and a moderate 
decree in seven No Aschoff nodules were found m any of this group 

All nine cases showed endocardial sclerosis in addition to that on the 
valves In three it was slight m amount, in five it w'as moderate, and in 
one, marked In two cases there was no extension into the myocardium 
The others showed varying degrees of extension Fatty infiltration of the 
myocardium w'as absent in five cases, slight m three and marked m one De- 
generative fatty infiltration was slight in two cases, moderate in four and 
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ment without involvement also of some of the other valves The aortic 
valve lesions varied from slight sclerosis to marked calcification with inter- 
adherent cusps There was no aortic stenosis m the group 

Summary of the microscopic findings in this group shows absence of 
muscle hypertrophy m three hearts, slight hypertrophy in five and moderate 
hypertrophy in three Atrophy of the muscle fibers was absent m two, 
slight in four and moderate in five Hypoplasia was not observed in any 
Fibrosis of the myocardium was slight m three cases, moderate in six and 
marked in two The distribution of the fibrosis was predominantly peri- 
vascular in seven, four of these showing diffuse areas and two showing 
areas in which the distribution was patchy Four showed a predominantly 
diffuse disti lbution, two having areas with a perivascular and three, a patchy 
distribution The connective tissue was hyaline in six hearts, three of these 
showing fibroblastic areas , fibroblastic in four, two of these showing hyaline 
areas , and myxomatous in one, this one showing also some fibroblastic areas 
Active inflammatory infiltrations were not found in three cases They were 
slight m five, moderate in two and marked m one In seven the infiltrations 
had a perivascular distribution An increase of stroma was observed in all 
1 1 cases , in three it was slight in amount, in six it was moderate and in two 
it was marked Aschoff nodules were not found m seven cases , in one case 
only a few were found, and in three they were moderate in number Endo- 
cardial sclerosis, other than valvular, was slight m amount in three cases, 
moderate in seven and marked in one It extended into the myocardium 
slightly in five and moderately in six 

Fatty infiltration of the myocardium was absent in two cases, slight in 
six, moderate in two and marked in one Degenerative fatty infiltration 
was slight in three cases, moderate m seven and marked in one The coro- 
nary vessels were relatively fiee from sclerosis The small and medium- 
sized branches showed none in nine cases and the large ones, none in four 
cases The small branches showed a slight degree of sclerosis in one and a 
moderate degree in one, while the medium-sized branches sbovied only a 
slight degree in two cases The large vessels showed a slight degree in five 
and a moderate degree m two In one case one of the large vessels was 
partially occluded by a sclerotic plaque 

Group IV Active Vegetative and Ulcerative Aortic Valvulitis 

The three cases m group IV are studied merely for comparison in the 
hope of discovering the etiology of calcification of the aortic valve Two 
were males and the average age was 34 years, the youngest being 26 and the 
oldest, 47 One of these patients entered the hospital complaining of chills 
and fever and swelling of the feet and ankles The other two had definite 
cardiac complaints, one being m evtienns The infections that these pa- 
tients remembered having had are given m the following table 
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Percentage of Group 

Infections 
Measles 

Whooping cough 
Chicken pox 
Mumps 
Sore throat 
Quinsy 
Scarlet fever 
Diphtheria 

Physical examination revealed cardiac enlaigement in two, and systolic 
and diastolic murmurs at both the apex and base m all three cases The re- 
sult of the Wassermann test, reported on one record, was negative Blood 
culture was positive for Streptococcus viridans in one case and not reported 
on the others The average blood pressuie was 116 mm I'lg systolic and 51 
diastolic in the two patients for whom it was recorded One of these had 
a pulse pressure of 80 

The causes of death as determined at autopsy were subacute ulcerative 
aortic endocarditis, vegetative aortic endocarditis, and subacute vegetative 
and ulcerative aortic endocarditis with mycotic aneurysm Cardiac enlarge- 
ment was found in two of the three at autopsy Two had a patchy adhesive 
pericarditis and one an hydropericardium The aoitic and mitral valve le- 
sions varied from vegetative to ulcerative in type, the aortic valve in one 
showing a mycotic aneurysm One aortic valve was bicuspid Postmortem 
blood culture was positive for Streptococcus viridans in one instance (not the 
case with the positive antemortem culture) 

Summary of the microscopic findings in group IV reveals no hypertrophy 
of the muscle fibers in one case and moderate hypertrophy in two Atrophy 
was absent in one, slight m one and moderate in one, while hypoplasia was 
absent in all three Myocardial fibrosis was slight in amount in two cases 
and moderate in amount in one Its distribution was diffuse in one, patchy 
m one and perivascular in one It was fibroblastic m all three Active in- 
flammatory infiltrations of the myocardium were found in one of the three 
cases where they were moderate in extent In this case they were not peri- 
vascular in distribution Increased stroma was considered slight in two 
cases and moderate m one Aschoff nodules were found in none of these 
cases 

Endocardial sclerosis was absent m one case, slight m amount in one and 
moderate in one In two it did not extend into the myocardium and in one 
showed only slight extension Fatty infiltration of the myocardium was 
slight m all three cases Degenerative fatty infiltration was moderate in all 
Sclerosis of the small, medium-sized, and large coronary vessels was absent 
in all three cases 

Comparative Summary 

To facilitate the comparison of the foregoing groups of cases tables are 
given (See tables 1, 2 and 3 ) In addition a brief comparative summary 
seems necessary Sclerosis and calcification of the aortic valve seem to 


Number of Cases 


1 

1 

1 

1 

1 

1 


(3 cases) 
664 
664 
331 
334 
33 \ 
334 
334 
331 
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Table I 

Percentage Distribution of Clinical Findings m Four Groups of Aortic Valvular Lesions 


Group 

Sex 

Average Age 

Complaints 

History of Infections 

jy 

*3 

s 

« 

; E 

1 £ 

Cardiac 

Non-Cardiac 

Measles 

Scarlet Fever 

Rheumatic 

Fever 

Diphtheria 

Tonsillitis 

Gonorrhea 

Syphilis 

Ml 

70 

30 

55 

75 

25 

50 

25 

12J 

121 

0 

124 

0 

89 

63 

37 

60 

55 

45 

44 

34 

17 

17 

11 

0 

6 

ii 

661 

33J 

49 

57 1 

43 

121 j 

124 

121 | 

0 

121 

25 

25 

in 

55 

45 | 

26 

100 

0 

55 

9 

55 

18 

36 

9 

0 

IV 

66f 

331 

34 

66§ 

331 

66§ 

331 

0 

331 

331 

0 

0 


Table I ( Continued ) 


Group 

Physical Examination 

Cause of Death 

Cardiac En- 
largement 

Systolic 

Murmur 

Diastolic 

Murmur 

Systolic 

Thrill 

Diastolic 

Thrill 

Average Blood 
Pressure 

Pneumonia 

Malignancy 

Cardiac 

Disease 

T f A 

75 

871 

121 

121 

0 

120/82 

10 

30 

40 * 

IB 

55 

78 

28 

0 

0 

153/94 

5 

30 

47 t 

II 

871 

75 

75 

0 

121 

133/85 

0 

11 

78 t 

III 

100 

82 

91 

9 

27 

141/38 

0 

0 

100 

IV 

66§ 

100 

100 

0 

0 

116/51 

0 

0 

100 


* The other two died from pernicious anemia 

t The remaining IS per cent died from hemiplegia, pulmonary tuberculosis and pansin- 
USltl j The other was considered a thymicolymphatic death 


occur slightly more frequently m the male than in the female The average 
age of these groups varies somewhat, that of the group of rheumatic fever 
cases being the lowest, the active endocarditis group next m the age scale, 
the syphilitic group next and the group of unknown etiology highest In a 
rough way then, these four groups can be separated according to the average 
age at which death occurred 

The complaints of the patients upon entering the hospital indicate that 
they sought medical attention primarily for heart disease, more often thaii 
for remote diseases Study of the incidence of the various infections in 
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these groups leveals nothing by which any one of them can be charactei ized 
Measles occurred in about one-half of each gioup except group II, in which 
there was an incidence of but 12 5 per cent The incidence of scarlet fever 
varied from about one-eighth to one-third, the lowest being m group III, the 
rheumatic fever group, and the highest being in the second division of 
group I This disease has been blamed for the occurrence of aortic endo- 
cardial sclerosis, but its incidence m our series is not sufficiently high to lend 
much weight to this opinion The incidence of a history of rheumatic fever 
varied from about one-eighth to one-fourth except in the rheumatic fever 
group where it was slightly over one-half It was approximately the same 
m the syphilitic group as m the unknown group, so these figures do not point 
conclusively to rheumatic fever as the etiology in group I The incidence of 


Table II 

Percentage Distribution of Gross Pathological Cardiac Findings in Four Groups of Aortic 

Valvular Lesions 


Group 

Cardiac En- 
largement 

Aortic Valve 
Calcification 

Aortic 

Stenosis 

Aortic In- 
sufficiency 

Mitral Valve 
Calcification 

Mitral 

Stenosis 

Mitral In- 
sufficiency 

Pericarditis 

ia 

Mb ! 

90 

100 

70 

40 

0 

0 

0 

10 

63 

100 

16 1 

0 

47 

32 ; 

5 

26 

II 

89 

100 

33 

33 

33 

11 

11 

44 

III 

100 

9 

0 

0 

45 

45 

27 

45 

IV 

66f 

66# 

66f 

33! 

0 

0 

1 

0 

66| 


diphtheria is likewise as high outside of group I as within it except for group 
II in which no history of diphtheria was obtained Tonsillitis, or sore thioat 
of frequent occurrence, was higher in its incidence outside of than inside of 
group I History of gonorrhea and syphilis did not occur more frequently 
among the cases m group I than m the other groups in spite of the known 
fact that gonorrheal endocarditis frequently involves the aortic valve alone 
Typhoid fever, which has also been cited as a possible etiologic factor, oc- 
curred m about one-eighth of each of the groups except in group IV where it 
did not occur at all It should be remembered, also, that the members of our 
group I, having the highest average age, have a better chance to have had 
these infections, and should, therefore, have a higher incidence of them 
Another point to be considered is that the older patients may have forgotten 
the infections of earlier life 

On physical examination a majority of all the groups showed cardiac en- 
largement, and a systolic murmur was heard in over three- fourths of every 
group It is surprising that such a high proportion showed clinical signs of 
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valvular lesions when we consider that a much lower percentage actually 
showed valvular stenosis or insufficiency at autopsy The importance of the 
systolic thrill in making a clinical diagnosis of calcareous aortic valvular dis- 
ease with stenosis has been emphasized in the literature In this series of 
patients including all four groups, it was recorded only twice, aortic stenosis 
being found at autopsy 16 times In groups II, III and IV a diastolic thrill 
was observed five times, mitral stenosis being found at autopsy six times in 
these groups The average blood pressures of the several groups were not 


Table III 

Percentage Distribution of Microscopic Findings m Four Groups of Aortic Valvular Lesions 


Group 

Hypertrophy 

Atrophy 

Fibrosis 

Distribution of 
Fibrosis 

Character 
of Fibrosis 

Absent 

Slight 

Moderate 

Marked 

Absent 

Slight 

Moderate 

Marked 

Absent 

Slight 

Moderate 

Marked 

Patchy 

Diffuse 

Perivascular 

Fibroblastic 

Hyaline 

Myxomatous 

H 

40 

40 

10 


10 

80 

10 

0 

0 

70 

20 

B3 

80 

20 

0 

40 

m 

10 

32 

53 

15 

0 

21 

32 

47 

0 

0 

47 

53 

0 

64 

10 

26 

37 

63 

0 

II 

45 

33 

22 

0 

22 

45 

33 

0 

0 

22 

67 

11 

11 

89 

0 

33 

56 

11 

ill 

27 

46 

27 

D 

18 

36 

46 

. _ . 

0 

0 

27 

55 

18 

0 

36 

64 

36 

55 

9 

IV 

33* 

0 

661 


33* 

33* 

33* 

0 


66 § 

33* 

D 

33* 

33* 

33* 


D 

0 


Table III {Continued) 


Group 

Active 

Infiltrations 

Distri- 
bution 
of Infil- 
trations 

Increased 

Stroma 

Aschoff 

Nodules 

Endocardial 

Sclerosis 

Extension 
into Myo- 
cardium 
of Endo- 
cardial 
Sclerosis 

Absent 

to 

55 

Moderate 

c3 

s 

Diffuse 

Perivascular 

i 

< 

Slight 

Moderate 

Marked 

Absent 

Present 

Absent 

Slight 

Moderate 

Marked 

Absent 

Present 

H 

50 

m 

0 

n 

80 

20 

gg 

60 

10 

y 

m 

a 

20 

30 

30 

20 

40 



60 

58 

37 

5 

Q 

79 

21 

5 

42 

53 

y 

100 

0 

26 

32 

37 

5 

16 

84 

II 

0 

33 

56 

11 

44 

56 

□ 

m 

78 

y 

100 

M 

□ 

33 

56 

11 

22 

78 

III 

27 

46 

18 

9 

33 

67 

□ 

27 

55 

18 

64 

36 

0 

27 

64 

9 

0 

100 

IV 

663 

0 

33* 


ESS5 

0 

0 

665 

33* 

0 

100 

H 

33* 

33* 

33* 

0 

66* 

33* 
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Table III ( Continued ) 


Group 

Fatty 

Infiltration 

Degenerative 

Fatty 

Infiltration 

Coronary Atherosclerosis 

Small 

Branches 

Medium-sized 

Branches 

Large 

Branches 

1 

1 

Moderate 

T3 

1 

s 

4-» 

G 

O 

m 

< 

Slight 

Moderate 

Marked 

Absent 

Slight 

<D 

■*-» 

2 

o 

S 

Marked 

Absent 

Slight 

Moderate 

Marked 

Absent 

Slight 

Moderate 

Marked 

iQl 

50 

20 

30 

0 

10 

30 

60 

0 

70 

20 

10 

o 

30 

50 

20 

0 

0 

I 60 

30 

10 

m 

63 

21 

|l6 

D 


48 

26 

16 

74 

26 

0 

0 

48 

26 

26 

o 

10 

53 

5 

32 

ii 

56 

33 

21 

li 

0 

22 

45 

33 

56 

22 

0 

22 

67 

22 

11 

0 

33 

45 

0 

22 

hi 

18 

55 

m 

El 

0 

a 

64 

9 

82 

9 

9 

0 

82 

18 

0 

0 

36 

46 

18 

0 

IV 

0 

100 

0 

0 

0 

0 

100 

0 

100 

0 

0 

0 

100 

0 

1 

0 

0 

100 

0 

0 

l 

0 


at wide variance when the average ages of the groups are considered The 
highest systolic pressure in the entire series was 224 in a woman of 63 with 
a marked generalized atherosclerosis 

The causes of death were predominantly cardiac in all except group I 
where more frequently the cause was remote Autopsy revealed a slightly 
higher peicentage of cardiac enlargement in group I than was determined 
clinically but m the other groups the agreement was very close The high 
proportion of these cases having cardiac enlargement is in accordance with 
the findings of other investigators on this subject The fact that calcifica- 
tion of the aortic valve was not found m 100 per cent of groups III and IV 
has been explained before The occurrence of aortic stenosis was consider- 
ably more frequent m group I, especially m subdivision A This may be ac- 
counted for partly on the basis of age, the sclerosing process having had 
more time to produce stenosis in the older patients Aortic insufficiency as 
found at autopsy was relatively infrequent except in the syphilitic group 
where it occurred as frequently as did stenosis Calcification of the mitral 
valve, absent from group I A by selection, is much less common than calcifi- 
cation of the aortic valve in the remainder of the series except in the rheu- 
matic fever group where it is five times more common Naturally the oc- 
currence of mitral stenosis and insufficiency bears a similar relation to aortic 
stenosis and insufficiency The occurrence of pericarditis in any form was 
much less common in group I A, being more prevalent in those groups in 
which there were more active lesions of an inflammatory nature and espe- 
cially m the rheumatic fever group 

Comparison of the microscopic findings in the various groups reveals 
strikingly little variation m the amount of hypertrophy of the myocardium 
observed There is a rough proportion between this and the degree of aortic 
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stenosis or the seventy and chronicity of the cardiac disease Likewise 
atrophy of the myocardium is not distinctive in any particular group but 
seems to be proportionate to the average age of the group Myocardial 
fibrosis showed the highest incidence in the syphilitic group and next highest 
in the rheumatic fever group It was present to a marked degree in only 
one case of group I and this was a patient with arteriosclerotic heart disease 
The fibrosis had a patchy distribution in the majority of the cases in both 
divisions of group I In the syphilitic group its distribution was predomi- 
nantly diffuse, while m the rheumatic and ulcerative groups the majority 
showed perivascular distribution The character of the fibrosis was pre- 
dominantly hyaline in every group except number IV, where it was fibro- 
blastic 

Active infiltrations in the myocardium were not outstanding m group I, 
though they were considered a little more prominent in that part of the group 
showing involvement of other than the aortic valve In the other groups 
active infiltrations were present in the majority of the cases except m group 
IV These infiltrations showed a predominantly diffuse distribution m 
group I, a slight tendency to peuvascular distribution in the syphilitic group 
and a fairly marked tendency in this direction in the rheumatic group In- 
creased stroma was found to a considerable extent in every group but was 
most marked m the rheumatic group The syphilitic group was next in 
order Aschoff nodules were found only in group III, and even here in a 
relatively low percentage of the cases 

Sclerosis of the endocardium was found to be fairly constant all through 
the series, being most marked in group I A, and in the great majority of 
cases in which it occurred there was extension into the myocardium Fatty 
infiltration of the myocardium was absent in half or more of the cases m 
groups I and II, being a more prominent feature of the rheumatic and 
ulcerative groups in spite of the lower age figures in these groups Degen- 
erative fatty infiltration, on the other hand, was present m nearly every case 
of the entire series It was most marked in groups II, III, and IV 

Atherosclerosis of the small coronary arterial branches was absent in 
nearly three-fourths of the cases m group I A smaller number of the 
medium-sized branches, however, showed negative findings, over half of the 
group presenting atherosclerosis either to a slight or a moderate degree, but 
none to a marked degree The larger branches in group I showed a fairly 
marked sclerosis, more than did any other group In group II the small 
brandies were free from sclerosis in slightly over half of the cases, but half 
of those showing sclerosis showed it to a marked degree In this group, 
also, the medium-sized branches were relatively free from sclerosis and the 
large branches showed a much less degree than did those of group I. In 
o-roups III and IV sclerosis of the small and medium-sized brandies was rare 
indeed The large branches m group HI showed a slight degree of sclerosis 
while those of group IV showed none 



502 


BURR M HATHAWAY 


Discussion and Conclusions 

Consideration of the ages of the groups of cases studied indicates that 
those with sclerosis of the aortic valve of the type whose etiology is not clear 
live longer than those of known syphilitic or rheumatic origin This find- 
ing cannot be used to rule out rheumatic fever or syphilis in the older group, 
however, since this group may have had stronger constitutions, or have been 
less severely attacked by the causative disease, or attacked later in life 

The possibility that some of the frequent infections found in the past 



Fig 2 Group I A Female, aged 52 Aortic valve cusp showing calcareous nodules 
Patient had a severe aortic stenosis ( X 7 ) 

histories could be etiologic factors m this type of stenosis of the aortic valve 
seems unlikely since there are none which specifically characterize our un- 
known group While too much stress should not be placed on histories, it 
is significant that rheumatic fever was mentioned by but 12 5 per cent of the 
members of this group 
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The clinical findings m these groups of patients need not be discussed 
further except to say that, unless there is a fairly marked aortic stenosis 
present, sclerosis of the aortic valve with calcification may not be recognized 
by the clinician, unless perchance it be detected by the roentgenologist The 

blood pressures in this series of patients were not distinctive m any one 
group 3 


v 



Fig 3 Greater magnification of calcareous nodule seen m figure 2 at base of cusp 
Note absence of evidence of inflammatory reaction ( X -15 ) 

When the microscopical studies are considered and group I A compared 
with the other groups, there is noted strikingly little evidence of inflam- 
matory processes m group I A (figures 2, 3 and 4) Pericarditis was less 
common m this group, myocardial fibrosis was less prevalent and in the case 
where it did occur to a marked degree could be accounted for on the basis 
of arteriosclerosis The distribution of the fibrosis found in group I A was 
more that of arteriosclerotic cardiopathy than of any form of infectious 
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myocarditis of which we have knowledge Active infiltrations of the myo- 
cardium weie not a characteristic feature of group I They were slightly 
more noticeable in I B than in I A, however, and this fact, together with the 
slightly greater incidence of fibrosis in I B, is the only point of difference 
observed to indicate that such a separation is justified Where active in- 
filtrations occurred in group I they were usually diffuse in distribution which 
is against rheumatic myocarditis in its active stage The cellular infiltra- 
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Fio 4 Greater magnification of one of the calcareous nodules seen in figure 2 
Note absence of evidence of inflammatory reaction (X 60 ) 

tions about the calcium deposits in the aortic valve were similar to those seen 
m the aorta about calcareous deposits (figure 5) Even though increased 
stroma was fairly prevalent in group I it was less so than m the other groups 
The absence of Aschoff nodules from group I is excellent evidence against 
rheumatic fever as the etiology To be sure, they were not found m all of 
the cases m the rheumatic group, but examination of many more sections 
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from the cases where they were not demonstrated would very likely have 
raised the percentage considerably On the other hand, group I contains 
many more cases, and if the etiology were rheumatic fever m this group 
some of these hearts must surely have contained these pathognomonic 
nodules 

Endocardial sclerosis, aside from that in the aortic area of these hearts, 
was considered It was found most marked in group I where there was 



Fig 5 Group I B Male, aged 66 Calcareous nodule at base of aortic cusp 
showing slight cellular infiltration nearby ( X 100 ) 

least evidence of inflammation in the myocardium and most evidence of 
atherosclei osis with involvement of the coronary vessels 

From the evidence gathered in this study then, one must conclude that 
sclerosis of the aortic valve, with varying degrees of calcification and 
stenosis, in those cases without obvious etiology, such as s)philis or rheu- 
matic fever, is not on an infectious basis but rather on the same basis as 

atherosclerosis 
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It is not unreasonable to draw an analogy between the aortic valve and 
the aorta In the latter we frequently find extensive calcium deposits and no 
evidence of any foregoing infectious process We explain this as a “ me- 
tabolic ” disturbance and if we find cellular infiltrations about the calcareous 
nodules we consider them secondary If, on the other hand, there is evi- 
dence of an old syphilitic aortitis we may make a diagnosis of aortic athero- 
sclerosis on a syphilitic basis Thus also with the aortic valve, it may be 
concluded that the final picture of aortic endocardial sclerosis with calcifica- 
tion and stenosis can be produced either by a chronic inflammatory process 
or a metabolic disturbance The evidence in this series, however, indicates 
that in those cases having obscure etiology and showing other characteristics 
in common with the group presented by Christian, 5 ’ 0 the condition develops 
upon a nonmfectious basis 

Summary 

1 Fifty-two cases were selected fioin 4,000 consecutive autopsies for the 
purpose of studying calcareous aortic valvular disease 

2 These cases were divided into four main gi oups, the first having two 
subdivisions 

Group I A Ten cases showing calcareous aortic valvular disease with vary- 
ing degrees of stenosis, undetermined etiology and no other important 
valvular alterations 

Group I B Nineteen cases showing calcareous aortic valvular disease with 
significant changes in other valves 

Group II Nine cases showing calcareous aortic valvular disease with known 
syphilitic etiology 

Group III Eleven cases showing lesions of the aortic valve of known rheu- 
matic fever origin 

Group IV Three cases showing active aortic valvulitis of nonsyphihtic and 
nonrheumatic origin 

3 The clinical and pathological findings in these groups of patients have 
been presented, analyzed and compared 

4 Certain conclusions have been drawn from this study 

a There is no proof that the etiology of aortic stenosis of the type seen m 
group I A lies among the infectious diseases, since none of these 
diseases specifically characterizes this group 
b Microscopical studies Indicate that stenosing calcareous aortic valvular 
disease in those cases without obvious cause, such as syphilis or 
rheumatic fever, is usually on a noninflammatory basis 
c Unless the stenosis be fairly well marked, calcareous aortic valvular dis- 
ease may not be diagnosed on physical signs without the aid of the 
roentgenogram 

d The end result of a chronic aortic valvulitis may not be distinguishable 
from that of the noninflammatory calcareous lesion 
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THE TREATMENT OF CHRONIC INTRACTABLE 
ASTHMA WITH POLLEN EXTRACTS 1 

By George L Waldbott, MD, F A C P , Detroit , Michigan 

Most clinicians aie in agreement that pollen is the most impoitant cause 
of asthma (Duke, 1 Walzeiy Vaughan 2 ) While there aie many ardent 
advocates of measures to combat factors other than pollen — especially food, 
bacterial infections, house dust, and physical alleigy — relatively little stress 
has been laid on the treatment of chronic asthma due to pollen 

The obvious reason for this is, of course, the difficulty of recognizing the 
apparent paradox that in a patient who has been wheezing continuously 
throughout many years, the asthmatic condition may have originated from 
seasonal pollen asthma or pollen hay fever Furthermore, m the chronic 
asthmatic, skin tests are frequently of limited value, a fact which adds 
greatly to the diagnostic difficulties Negative tests are often encountered 
in the face of definite sensitivity (Peshkin 4 ) On the other hand, if in this 
type of asthmatic treatment is instituted, frequently such marked sensitivity 
may be encountered that even the smallest dose of pollen extract produces a 
great aggravation of the symptoms and therefore discourages the patient and 
the doctor from further pollen injections ; 

An additional reason for the lack of enthusiasm concerning this treat 
ment is this whereas there have been many effective measures, such as th< 
elimination of foods and of epidermals, etc , which were available for com- 
batting asthma due to substances other than pollen, until recent years poller 
treatment had not been sufficiently perfected to be successful in the treatmen 
of the more severe types of hay fever and particularly of asthma Thre< 
distinct advances in regard to this treatment can be recorded as being o 
relatively recent date first, the surveying and charting of the air content o 
pollen m various cities, initiated and fostered by O C Durham, secondly 
the realization of the fact that some patients need considerably larger dose 
than those formerly given , thirdly, the introduction of perennial pollen treat} 
ment by A Brown,® and its further elaboration by Figley, 8 Vaughan, 7 anb 
othei s 

Role of Pollen in Perennial Asthma 

• 

In looking over the skin test records of 121 consecutive patients wit 
chronic asthma of the perennial type, it was found that there were moi 
positive skin reactions to pollen than to any other group of allergen^ 
(Table 1 ) Among the 121 patients, in 65 the approximate date of the fir! 
onset of asthma could be definitely determined from the history The analc 
sis showed that m 63 per cent the first attacks started between August 1 5 at;' 
September 30, the ragweed season, m 20 per cent, during June and July 

* Read at the Montreal Meeting of the American College of Physicians, February 9, 19o 

508 ! 
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Table I 

Comparison of Positive * Pollen Reactions with Those of Epidermals and Foods in 121 Cases 



Epidermals 

Food 

Pollen 

Positive skin tests (exclusive of bacteria, 
fungi, dusts, and “incidentals”) 

483 

1699 

1330 

Or in proportion (pollen — 1) 

0 36 1 

1 

1 28 

1 

Number of routine tests in each case 

16 

148 

42 

Or in proportion (pollen — 1) 

0 38 

3 52 

1 

Positive skin tests if number of tests for 
each group were equal 

1267 

482 

1330 


* Including dermal, mtradermal, “borderline,” late reactions and repeated testing 


while in. only 17 per cent did the first attacks of asthma occur during other 
months If we check these data with the approximate time of pollen peaks 
m Detroit, we can well appreciate the role which pollen plays in the produc- 
tion of chronic asthma (Figuie 1 ) This is corroborated further by the 



Date of onset of first attack in 65 patients with chronic asthma 
Fxo 1 Periods of onset of asthma as compared to periods of pollen incidence. 
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fact that the largest number of asthma sufferers in this locality present .them- 
selves for treatment during or shortly after these peaks, namely m July, Sep- 
tember and October 

The role of pollen in the production of asthma is somewhat at variance 
with that of other substances It is apparent that other antigens can be 
eliminated from our surroundings with much less difficulty than pollen If 
a spontaneous desensitization to food or other antigens is possible thiough 
continuous exposure, this mechanism of recoveiy is entirely out of the ques- 
tion with pollen because of its periodic appearance and disappearance from 
the air Moreover, in pollen allergy there is, during the season, a continuous 
absorption of antigen throughout day and night which is again m contrast 
with the mode of absorption with most other allergens — particularly food 
All these factors make the case of severe pollen asthma much more refrac- 
tory to therapy than other types of “ extrinsic ” asthma 

“ Post-Pollen ” Asthma 

Before further enlarging on this subject it is necessary to draw attention 
to a definite type of asthma which, although unsatisfactorily explained at 
present, seems to be very pertinent to the question of pollen sensitization 
In my experience with asthma, the most persistent resistance to treatment is 
encountered during the months of October and November I have made 
several attempts to investigate this phenomenon In 1929 to 1930, I tested 
25 patients with various leaf extracts assuming some relationship of the fall- 
ing and disintegration of the leaves to this type of asthma While in one 
case (M G ) a definite reaction to a chestnut leaf was obtained, desensitiza- 
tion in the following year proved to be a failure I further attempted to 
culture molds and fungi from these leaves, checking the organisms obtained 
with those found in the sputum of patients Several distinct skin reactions 
were observed, in treating one patient (W M ) with mold extracts, I en- 
countered a definite constitutional reaction which pointed to an etiological 
connection On the whole, however, the data were inconclusive 

I have noted repeatedly that patients with seasonal pollen asthma, with- 
out marked additional sensitization, when living in pollen-free rooms may 
piesent symptoms for from two to three weeks after the disappearance of 
pollen from their surroundings If one considers that during the end of the 
ragweed season many are subject to development of sensitization to cold and 
to bacterial or fungi infection, it is rather apparent that infection of the 
nasal and bronchial mucosa with bacteria and molds may play a large part in 
the continuation and aggravation of the seizures and m addition may give 
rise to other secondary sensitizations, such as to epideimals, dusts and foods 
In other words, it appears that chronic asthma very often starts with a pri- 
mary pollen sensitization which then becomes aggravated by infections and 
continues through the production of secondary sensitizations of other types 
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Method of Treatment 

Of the series of 121 consecutive patients with peienmal asthma, 26 were 
selected who were of the most severe type and had been under continuous 
care for at least 12 months Their asthma had been continuous, with an 
average duration of six and one-half years Some of these cases were m 
extremis when first seen They all had had previous treatment for asthma 
either by myself or other physicians, particularly by the use of elimination 
diets, vaccine-therapy, roentgen-ray treatment, nasal operations, and drugs, 
especially iodides and stramonium Most of these patients were chronic 
users of epinephrine, opiates, and ephedrine 

Close questioning revealed the fact that in 10 there was no variation of 
symptoms throughout the year, while in the 16 there were definite exacerba- 
tions of symptoms during the months indicated in figure 2 This chart 


AGGRAVATION OF SYMPTOMS IN 16 CASES OF 

PERENNIAL ASTHMA 

CASE 

MONTH 

JAN. FEBJMAR APR MAY JUN JUL. AUG SEPT OCT NOV DEC 

| 


2 


5 

. - rmn- 

7 

mmmm ■■ 

a 

■M mammm 

9 

w 

10 


12 

MM 

13 


14 


16 

. . — — 

ia 

m 

20 


25 



Fig 2 


again indicates the lelationslup of chronic asthma with the pollen content of 
the air In 1 1, scratch tests were negative when the patients first came under 
my observation On repetition of the tests, and substitution of the scratch 
method by intradermal, conjunctival and passive transfer tests, all but two 
patients were found to react positively to pollen The pollen injections were 
given in the same manner as in hay fever patients Treatment was started 
at any time of the year, namely as soon as the patients came under my care 
The patients received a mixture of short and long ragweed timothy, June 
grass, and orchard grass, together with such other pollens as were indicated 
by their history and skin tests English plantain and some of the tree pollen 
were frequently used In those in which skin tests and history gave no clue 
as to treatment, all the above pollens were included An attempt was made 
to reach the maximum dose of the pollens at the beginnings of their respec- 
tive seasons 
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The dose employed is, I believe, a very important factor in successful 
treatment When the patient presented himself during the pollen season, 
very small amounts of pollen extracts were used at frequent intervals, ad- 
justing the dose cautiously by watching for the appearance of local reactions 
and general response to treatment In treatment during the season the ob- 
jective was to obtain a small wheal rather than to reach a large final dose 
In preseasonal treatment the doses were considei ably higher than during 
the hay fever season, ranging on an average between ten to thirty thousand 
units Some of the patients received as a maximum dose 3 c c of the 2 5 
per cent extract (75,000 units) of each pollen When the larger doses were 
given it was sometimes necessary to inject the extract of one pollen on one 
day and that of the other on the next in order not to produce too much local 
swelling In a few cases it was necessary to direct treatment towards fac- 
tors other than pollen, particularly within the first weeks after the patient 
presented himself for treatment However, no other form of therapy was 
carried on systematically for any length of time An effort was made to 
record such additional measures in table 2 

Reactions 

The impression has been previously recorded 8 that patients with chronic 
asthma do not as a rule present the typical anaphylactic reaction following a 
pollen injection In this series of cases this was again demonstrated Pa- 
tients whose doses were not correctly adjusted developed merely an increase 
in their asthmatic manifestations, usually within one-half to three hours, in- 
stead of the customary reaction of urticaria, sneezing, cough, etc 

Accordingly, care has to be exercised to increase dosage cautiously and 
to avoid the accident of an intravenous injection In treatment during the 
season especial caution should be used It has been observed on several oc- 
casions that treatment with ragweed extracts was greatly hampered during 
the peaks of the spring pollen season, because of the great susceptibility of 
the patient to reactions, probably due to absorption of both pollens 

Considering all of these factors, most of which have been outlined before, 
I merely wish to stress the fact that an aggravation of symptoms by the in- 
jections should always be regarded as an indication that the pollen adminis- 
tered will finally be effective, but that its dose should be gauged more cau- 
tiously 

Results 

During an average time of observation of 23 4 months, of 26 cases 
treated (table 4) six were entirely free from attacks, nine had one or two 
minor attacks during the year, seven were improved but are still wheezing 
occasionally, four had no relief whatsoever In some cases the results were 
spectacular For instance, Case 21 had taken 20 to 30 cc of epinephrine 
daily before he came under my care, resulting m large abscesses on both 
arms Case 20 had been greatly emaciated and despondent In both in- 
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stances, two small injections of pollen extract initiated immediate relief 
which lasted for more than 14 months It is interesting to observe that 
most of those patients who did not recover completely had recurrences at 
the height of the pollen seasons This probably indicates that either an 
insufficient dose had been given or that the wrong selection of pollens had 
been made I do not feel that an overdose accounted for the existence of 
symptoms, because in most instances further increase of the dose controlled 
the existing symptoms Some of the failures are unquestionably due to 
insufficient attention to other sensitizations For instance, Case 3 had been 
free from asthma until one day when she fried and ate oysters which pro- 
duced an immediate attack of asthma The greatest resistance to treatment 
was encountered during the “ post-pollen season ” In some of the patients 
who started treatment at this time, several weeks elapsed before the bene- 
ficial effect could be noted As table 3 indicates, those patients who gave 
positive skm tests responded more readily to treatment than those in whom 
the testing was negative 

Table III 

Results According to Skm Reactions to Pollen 


Number of Cases 

Excellent 

Good and 
Pair 

No im- 
provement 

Total 

Pollen-sensitive on first testing (dermal) 

6 

7 

1 

14 

Positive on check by dermal, intradermal, 
conjunctival, and passive transfer tests 

2 

6 

2 

10 

Negative 


1 

1 

2 

Total 

8 

14 

4 

26 


Discussion 

In explaining the results obtained, one could well assume a nonspecific 
effect of the pollen extract However, the following considerations weigh 
against this viewpoint All patients in this series were sensitive to more 
than one group of antigens It is well known that the control of one of the 
mam offensive substances such as a certain food or animal emanation may 
bring about a marvelous recovery, in spite of the fact that some of the 
remaining allergens are still at work Vaughan has noticed that in pollen- 
sensitive individuals perennial treatment appeared to free the patients from 
attacks due to other sensitizations In accord w ith this experience and with 
the evidence set forth that pollen can be considered as the most common 
offender in most cases, we can well expect that the control of the pollen 
factor will be equally as, if not more successful than the control of any other 
allergens With this m mind we can explain the improvement during the 
winter months when no pollen is in the air Undoubtedly the pre\ention of 
nasal infection during the pollen months tends to counteract the development 
of secondary factors, particularly infection 
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The advocacy of this treatment should not induce us to neglect the value 
of other measures for the relief of this type of case In fact, some of the 
patients recorded here were subsequently further relieved by control of other 
factors Comparison, however, of the results of perennial pollen treatment 
with those obtained by vaccine treatment (Rackemann °), food elimination 
(Rowe 10 ), and other measures seem to me to warrant that attention to pol- 
len Sensitivity be given foremost consideration 

Conclusions 

1 Among 121 cases with chronic perennial asthma, it was found that 
pollen played the most important part as a causative factor This was evi- 
denced by a distinct aggravation of symptoms during the pollen peaks, by 
the history of onset of the first attacks during the time of pollination, and 
by comparison of the results of the skin tests 

2 Attention is directed to the frequent aggravation of asthma shortly 
after the pollen season (“ post-pollen asthma ”). A proper explanation for 
this type of asthma cannot be given at present 

3 Of the 121 cases, 26 were selected because they presented unusually 
severe asthma and had been under continuous observation for at least 14 
months Injections with a combination of the extracts of the most im- 
portant hay fever pollens of this area were given The results obtained 
compare favorably with those of any other measure devised so far for 
treatment of this type of case 

4 Among the 26 patients, the initial tests for pollen by the dermal 
method were negative in 1 1 In all but two patients positive tests were ob- 
tained by repeated testing subsequently The therapeutic results were de- 
cidedly better in those who gave positive tests at the first testing 

5 In administrating pollen extract to asthmatics, attention should be 
directed to the following points ( 1 ) The maximum dose, as a rule, should 
be higher than for hay fever patients, (2) Aggravation of the symptoms 
following injections should be regarded as an indication that the treatment 
finally is likely to prove successful, but that an overdose has been given, 
(3) During the height of the pollen season, treatment should be given with 
the proper precautions recently outlined by others for co-seasonal treatment 
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RENAL GLYCOSURIA* 

By A F Fowler, M D , CM, Montreal, Canada 


In 1931, within a few days, two children were admitted to the children’s 
ward of The Montreal General Hospital with glycosuria One was a girl, 
the other a boy Their ages were four and one-half and five years respec- 
tively In each case the unne, m addition to sugar, contained acetone The 
girl had renal glycosuria and the boy was suffering from acute diabetes with 
severe acidosis (precoma). To have assumed that the girl was a diabetic 
suffering from acidosis because of the glycosuria and acetonuria, and to have 
given her insulin without certain precautions, would, to say the least, have 
endangered her life, whereas, in the case of the boy, insulin treatment was 
imperative The purpose of this communication, therefore, is to deal with 
the general management of such cases This case of renal glycosuria is also 
reported because of the age of the child and the opportunity afforded to deal 
with the problem of renal glycosuria 


Case Report 

The child, a white female four and one-half years of age, was admitted to the 
hospital on May 22, 1931 with a history of vomiting, lassitude, loss of weight, loss of 
appetite and headache 

The family history was irrelevant, there was no history of diabetes or of 
glycosuria The child’s past history was also irrelevant, she was born at full term, 
was breast fed for eight months and the only illness was measles at the age of three 
years 

The present illness, vomiting, etc , appears to have dated back seven weeks prior 
to admission to the hospital, the prominent features being periodic attacks of nausea 
and vomiting During these attacks the child would refuse food and was kept in bed 

The physical findings were negative except for slight fever (T = 99 2), drowsi- 
ness, undernutrition (weight 28 pounds), an injected pharynx and acetone odor to 
the breath The laboratory data were as follows 


Unne Acid reaction, S G — 1030, s' 
scopic findings, negative 
Blood Red cells 
White 
Sugar 
Urea-N 
Cholesterol 
Wassermann 
Additional Data 

Tuberculin Test 1/10, cc 1/1000 
tive 


ir plus , acetone plus , no albumin , micro- 

3,790,000 

11,150 

0 101 per cent 

24 mg per 100 cc 
0 119 “ " 

Negative 

T , negative , 1/10 c c 1/100 O T , nega- 


* Read before the Seventeenth Annual Clinical Session of The American College of Phy- 
sicians, February 8, 1933 
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X-Rays — Chest — Negative, except for model ate and geneiah/cd increase of 
bronchial and peri-bronclnal thickening 
Silla Tiucica — Rather small No destitution of floor or of chnoid 
processes 

Feet — Epiphyses nounal 


The combination of glycosuua, acctonuria, drowsiness, leukocytosis and increase 
of blood urea mtiogen suggested diabetes with acidosis Opposed to diabetes theie 
was the normal blood sugai and opposed to seveie acidosis of diabetes was the absence 
of albuminuria As is well known, albumin and a shower of casts m the ui me is an 
almost invauable finding in the diabetic approaching coma The impiession, theie- 
fore, was that the child was suffeiing fiont some gastiointestinal upset, commonly 
met with in childhood, and that the fevei and leukocytosis weie the lesult of the 
lattei or due to the injected phaiynx The child was, theicfoie, given the usual ward 
diet for her age — a diet liberal with respect to carbohydrate The following day, the 
urine, though it contained sugai , was free of acetone and the blood sugar, obtained m 
the fasting state, was again normal 

The subsequent clinical lustoiy is irrelevant except for the glycosuua The 
acetonuria on admission was regarded as a stai vation phenomenon, as it disappeared 
following the institution of a hbcial carbohydrate diet without the aid of insulin 
Since the glycosuria persisted and appeared to bear no relationship to the clinical 
picture, lenal glycosuria was suspected The child was, therefoie, subjected to the 
routine examination of such cases in this Clinic, as pieviously dcscubed by 
Rabinowitch. 1 

A diet was prescribed containing definite quantities of carbohydi ate, fat and 
protein The carbohydrate content was then giadually inev eased and blood and urine 
sugar estimations weie made daily The combined data obtained between May 30 
and June 9 are recoided in table 1 The following will be noted 

(a) Glycosuua was constant This is shown in the peuodic examinations 
tluoughout the day Samples were collected as follows 8 am to 12 noon, 12 noon 
to S p m , 5 p in to 10 p m , 10 p m to 7 a in , and 7am to S a in The purpose of 
this method of sampling was to determine sepaiately the effects of bicakfast, the noon 
and evening meals, and the metabolism during the night and that m the fasting state 

It may here be observed that the sugar was identified as glucose 

(b) The amount of sugai excieted was small, ranging between 1 9 and 7 4 grams 
per 24 hours A possible source of euor must be consideied here m that the col- 
lection of urine was not quantitative, some was lost It will, howcvei, be noted that 
for corresponding volumes of uune the total amounts of sugai were approximately 
the same regardless of the caibohydiate content of the diet 

(c) Theie was no relationship between the intake and ouput of sugar, the urine 
contained no moie sugar when the diet contained 300 giains of carbohydi ate than 
when the intake was ISO grams 

(d) The blood sugars were ahvays nounal in the fasting state 

( e ) Acetone was found in the uune duung the fust three days of observation 
only It disappeared with the disappeai ance of the vomiting and starvation 

On June 9, as it was consideied that the child had acquired a reasonably good 
store of glycogen, a blood sugai tune curve was obtained with the following lesults 

In the fasting state the blood sugar was normal, namely, 0 100 per cent Twenty - 
five grains of glucose weie then given by mouth with the following results. 


lime 

30 minutes after ingestion 
60 

P0 “ “ “ 

150 “ “ “ 


Wood suj,ir 
(pir emt) 

0 125 
0 156 
0091 
0100 
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The unne was collected at the above periods and sugar was found m all speci- 
mens 

In view of the above findings a full hospital diet was prescribed and the child 
was kept under observation until July 13 During this time the urine always con- 
tained sugar and the amount never exceeded 10 grams per 24 hours There was no 
acetone or diacetic acid The blood sugars were always normal in the fasting state 

On July 10, one month after the previous blood sugar time curve, another curve 
was obtained with the following results 

In the fasting state the blood sugar was normal, namely, 0 088 per cent Twenty- 
five grams of glucose were then given by mouth with the following results 


Time 


Blood sugar 
(per cent) 


30 minutes after ingestion 
60 “ “ “ 

120 “ “ 

ISO “ “ 


0113 

0133 

0106 

0087 


The urine was collected at the above periods and sugar was again found in every 
specimen 

Because the child failed to cooperate, data with respect to the respiratory metab- 
olism were not obtained In view, how ever, of the clinical course and the laboratory 
data a tentative diagnosis of renal glycosuria was made and the child was discharged 
from the hospital on July 14 The mother was instructed to bring her to the Clinic 
for Diabetes for observation periodically 

The child was not seen or heard of again until March 1932 — eight months later 
The reason given by the mother for her failure to follow instructions was that the 
child was well During the interval, there were no restrictions whatever with respect 
to her diet She was again admitted to the hospital for observation 

On admission, it is of interest to note that the urine, in addition to sugar, again 
contained acetone This was a starvation phenomenon, the child, on learning that 
she was to be admitted, had refused most of her food for three days 

The observations made were practically identical with those of the former 
admission and with practically identical results The combined data are shown m 
table 2 It will be noted firstly, that following ingestion of liberal quantities of 
carbohydrate the acetone again disappeared shortly after admission, secondly, that 
there was constant glycosuria, thirdly, that there was no relationship between the 
intake and output of sugar , and lastly that all blood sugars, in the fasting state, were 
again normal A blood sugar time curve was obtained on April 2, 1932 with the 
following results 

In the fasting state'the blood sugar was normal, namely, 0 089 per cent Twenty- 
five grams of glucose were then given by mouth 

Blood sugar 


Time (per cent) 

30 minutes after ingestion 0133 

60 “ “ “ 0119 

120 “ “ “ 0 100 

150 “ “ “ 0082 


The child was discharged on April 2, 1932 and was not heard of until January 17, 
1933 when she was brought to the Clinic bv her mother A specimen of urine then 
showed sugar but no acetone She was again recommended for admission On 
learning that she was to be admitted the child again refused food and on admission 
the following day, the urine, in addition to sugar, again contained acetone The data 
obtained during tins admission were essentially similar to those of the two previous 
admissions Ihe combined results are shown in table 3 This time, however. 
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throughout the period of observation the child had fever of unknown origin, the 
temperature ranging between 99° and 100° F The child refused most of her food 
during the first few days and on one occasion the urine showed sugar, acetone and 
diacetic acid Following liberal diet with glucose feedings the acetone disappeared 
Again, glycosuria was constant and the amounts of sugar excreted daily were small 
All blood sugars were again normal in the fasting state and on January 24, 1933 a 
blood sugar time curve was obtained with the following results 

In the fasting state the blood sugar was normal, namely, 0 093 per cent Twenty- 
five grams of glucose were then given by mouth 


Time 


Blood sugar 
(per cent) 


30 minutes after ingestion 
60 
120 

150 “ “ 


0143 

0158 

0109 

0109 


Summary of Case 

To summarize, we have here a child who, when first seen, was four and one-half 
years of age and is now six years old , and who has had constant glycosuria as shown 
by 198 analyses The sugar has been identified as glucose The amounts excreted 
have been always small and not related to the carbohydrate content of the diet The 
blood sugars, in the fasting state, have always been normal In all there have been 
33 analyses Four blood sugar time curves obtained at long intervals of time have 
been normal There have been no clinical signs or symptoms to suggest diabetes 
other than at the first admission to the hospital At that time, these were readily ex- 
plained by a gastrointestinal disturbance and injection of the pharynx 

That the acetonuria on each admission was due to the starvation and not to 
diabetes is suggested from the fact that it disappeared following the administration 
of food without insulin The best indication, however, of the absence of diabetes is 
the fact that the child has been on an unrestricted diet for over one and one-half 
years and is well As is well known, in juvenile diabetes when in addition to gly- 
cosuria the diabetes has reached the stage of ketosis and acidosis, death is the rule 
within a very short time, unless insulin is administered 


Discussion 

As has been repeatedly emphasized in this Clinic and will again be shown, 
renal glycosuria is rare Cases in which, in addition to sugar, acetone is 
found in the urine are still more rare, and, as demonstrated in the case just 
reported, they present difficulties in diagnosis In renal glycosuria, aceton- 
una is merely a starvation phenomenon and is usually due to persistence in 
the attempt to free the urine of sugar by restriction of diet or, as in our case, 
to vomiting and its resultant starvation Children, as is well known, are 
particularly susceptible to ketosis This case, therefore, emphasizes the fact 
that absence of ketosis is not a necessary criterion for the diagnosis of renal 
glycosuria This is contrary to the view still expressed as late as 1931 by 
Peters and Van Slyke 2 Much more important diagnostically than the ab- 
sence of ketosis is the finding of constant glycosuria for, as will presently be 
shown, with this criterion many cases of so-called renal glycosuria recorded 
in the literature are excluded 



RENAL GLYCOSURIA 


525 


Incidence 

In approximately 4000 cases of glycosuria investigated m the C lin ic 
for Diabetes of this hospital 13 individuals only were ever regarded as 
renal glycosurics Six of these cases are, however, now excluded be- 
cause the conditions do not conform to all of the necessary require- 
ments for such diagnosis We are, therefore, left with seven cases only 
— an incidence of 1 75 per 1000 glycosurics In the fourth edition of 
“The Treatment of Diabetes Mellitus ” Joslm reported 47 cases of renal 
glycosuria in the first 6000 cases of glycosuria In the next 3000 cases 19 
more were so classified, making 66 in all As a result, however, of a re- 
cent re-investigation of these cases by Marble, 8 one of Joshn’s assistants, 
and the use of diagnostic criteria similar to those of our Clinic, the number 
of cases of typical renal glycosuria was reduced to 15 This gives an inci- 
dence of 1 66 per 1000, which, it will be observed, agrees veiy closely with 
our own Combining the data of the two clinics, it will be observed that 22 
cases only have been found among approximately 13,000 glycosurics That 
many cases diagnosed as renal glycosuria eventually prove to be otherwise is 
shown by experience in this clinic Six such individuals previously diag- 
nosed as renal glycosuria elsewhere were subsequently admitted to this hos- 
pital with the signs of active diabetes In two of these cases, at the time 
of admission, the patients were in precoma In another case the individual 
had developed a cataract 

The youngest renal glycosuric recorded in the literature is that reported 
by Paullin and Bowcock 4 Glycosuria was discovered when the child was 
two years old and it has been constant since Goldbloom 5 reported a child 
20 months old and Williams 6 a child three and one-half years of age These 
last two cases are, however, excluded, according to our criteria, as in both 
it is stated that the urine subsequently became free of sugar 

Diagnostic Criteria 

The diagnosis of renal glycosuria involves the use of laboratory pro- 
cedures which as a rule are available only in hospitals The safest rule tor 
the physician in general practice is, therefore, to assume that every glyco- 
suric is a diabetic until proved otherwise, as we have repeatedly empha- 
sized, it is much safer to underfeed a normal individual than to overfeed a 
diabetic 

The criteria for the diagnosis of renal glycosuria are as follows 

1 Glycosuria must be constant 

2 The type of sugar found m the urine must be identified as glucose 

3 There must be little or no relationship between the intake and excretion 

of sugar 

4 Theie must be no clinical signs or symptoms of diabetes 

5 There should, ideally, be no family history of diabetes 
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6 The blood sugar in the fasting state must always be normal 

7 The blood sugar time curve after the ingestion of glucose must be within 

normal limits 

8 The rate of utilization of sugar, as determined by the respiratory meta- 

bolism, must be normal 

9 The individual must not subsequently develop diabetes 
These conditions will now be considered in greater detail 

1 Glycosuria must be constant It seems desirable, if renal glycosuria 
is to be regarded as a clinical entity, that this criterion should be insisted 
upon Joslin agrees with this view, and in the 15 cases reported from his 
clinic and in the seven from this clinic, glycosuria was found constantly 

2 The type of sugar found in the urine must be identified as glucose 
This requires no comment 

3 There must be little or no relationship between the intake and excre- 
tion of sugar As the collection of urine in the child reported here was not 
strictly quantitative, the data of another case, an adult, are shown in table 4 
to demonstrate this phenomenon 


Table IV 
(Female , Age 22) 


Date 

Vol 

Urine 

Blood 

Diet 

Remarks 

Sugar 

% 

Sugar 

gm 

Sugar 

% 

C 

F 

P 

March 25 

250 


8 

H 

150 

140 

60 

(Specimen of urine incomplete ) 


“ 26 

900 

111 

22 

tAttl 

250 

140 

60 

25 c c 

40% glucose q 1 h X 10 doses 

“ 27 

1050 

Ell 

35 


350 

140 

60 

50 “ 


II 

" 28 

1300 

38 

49 

0 113 

450 

140 

60 

75 " 

II If II II 

II 

“ 29 

1050 

3 5 

37 

0 109 

450 

140 

60 

l( If 

II II II II 

II 

“ 30 

775 

38 

29 

0 092 

450 

140 

60 

II II 

If II II If 

II 

" 31 

650 

33 

21 

0 095 

450 

140 

60 

II II 

II II II II 

II 

April 1 

650 

4 1 

27 

0 120 

450 

140 

60 

II II 

If If II II 

II 

“ 2 

1300 

33 

43 

0 095 

450 

140 

60 

II II 

II II II II 

II 


It will be observed that though the carbohydrate content of the diet was 
increased 100 grams daily, the increase of sugar m the urine was relatively 
inappreciable On a constant diet of 450 grams carbohydrate, 140 grams 
fat and 60 grams protein the sugar excretion m the urine varied from 49 to 
21 grams m the 24 hours 

4 There must be no clinical signs or symptoms of diabetes Signs of 
active diabetes help to exclude renal glycosuria, but absence of such signs are 
alone of very limited value, for they may also be absent in mild diabetes 
There is an appreciable number of diabetics who present no clinical signs 
or symptoms other than the glycosuria, though the diabetes may be of long 
duration In the clinic of this hospital, for example, there have been 71 
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individuals who had had the disease for 15 years or over Of them 2 7 
only required insulin Of the remaining 44 individuals who did not require 
insulin, 16 had had the disease for 20 years or more There were seven 
deaths in this group and in two instances at the time of death the individual 
required no insulin, the urines were free of sugar and there were no signs 
of active diabetes, death was due to other causes, such as cardio-vascular 
disease, etc 

As shown m the child reported here, the problem is not always simple 
On admission to the hospital, the child had symptoms suggestive of diabetes, 
drowsiness, vomiting, leukocytosis, etc Since renal glycosuria is rare, the 
safest rule, in general practice, when m doubt, is to administer sugar and 
insulin Following such treatment the acetonuria usually disappears rapidly 
regardless of its cause, and insulin reactions are avoided because of the 
hyperglycemia induced by the administration of carbohydrates After the 
drowsiness and acetone odor of the breath have disappeared and the urine is 
free of acetone, insulin may be discontinued and the effects of diet alone 
noted If acetone reappears insulin and carbohydrate should again be ad- 
ministered simultaneously When the acetone disappears permanently and 
diet is found to have no effect on the glycosuria and when the clinical con- 
dition is otherwise negative, renal glycosuria may then be suspected but 
should not be diagnosed in practice with limited laboratory facilities 

5 There should, ideally, be no family history of diabetes This re- 
quires no comment 

6 The blood sugar m the fasting state must always be normal There 
are cases m the literature in which the diagnosis of renal glycosuria was 
made largely because the blood sugar, when obtained in the fasting state, 
was normal It might here, therefore, be observed that such blood sugars 
may be, and are commonly, found in early and mild diabetes, when the 
glycosuiia is either transient or occurs after meals only (post-prandial 
glycosuria) 

7 The blood sugar time curve after the ingestion of glucose should be 
within noimal limits There is general agreement as to the characteristics 
of a perfectly normal blood sugar time curve The vagaries, however, are 
many and the following case is cited as an example 

A female, aged 22, was admitted to the hospital on March 18, 1932 with com- 
plaints referable to the gall-bladder and a tentative diagnosis of chronic cholecystitis 
was made She was known to have had glycosuria prior to admission There were 
no other signs or symptoms to suggest diabetes A blood sugar time curve was ob- 
tained with the following results 

In the fasting state the blood sugar was normal, namely, 0 083 per cent and the 
urine contained sugar One hundred grams of glucose were then given by mouth 


Time 


Blood sugar Urine 

(per cent) sugar 


30 minutes after ingestion 


60 “ 
120 

150 “ 


It 


U 

It 


0117 

0192 

0200 

0166 


plus 

<4 

«< 


It 

(I 


It 


M 
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The curve was abnormal , there was an abnormally high peak and at the end of 
two hours the blood sugar was still increased On the day of the test, however, the 
patient had an upper respiratory infection with slight fever Tlud curve could also 
have been due to pancreatic disturbance secondary to the cholecystitis The carbo- 
hydrate metabolism was then investigated as outlined above and is svjiown in table 4 
It will be observed that no relationship was found between the intake^ and output of 
sugar The diet of 450 grams carbohydrate, 140 grams fat and 60 grailns protein was 
continued for 18 days, after which a second blood sugar time curve \vas obtained 
During the interval the patient had slight febrile reactions on a numberV of days and 
also on the day of the test \ 

In the fasting state the blood sugar was normal, namely, 0111 per c«nt and the 
urine contained sugar One hundred grams of glucose were then given W moutl 


with the following results 

Blood sugar 

Urine y. 

Time 

(per cent) 

sugar 

30 minutes after ingestion 

0153 

plus 

60 “ “ 

0166 

U 

120 “ “ “ 

. 0 153 

u 

150 

0149 

tt 

It will be observed that again 

there was evidence of distuibed carbohydrate 

metabolism A cholecystectomy was 

subsequently performed and our 

Pathologist, 


Dr L J Rhea, reported “ chronic cholecystitis ” For the following 10 months the 
patient was on an unrestricted diet A third blood sugar time curve was then ob- 
tained with the following results 

In the fasting state the blood sugar was normal, namely, 0 091 per cent and the 
urine contained sugar One hundred grams of glucose were then given by mouth 


Time 


30 minutes after ingestion 

60 

120 “ “ “ 

150 “ “ “ 


Blood sugar Urine 

(per cent) sugar 

0112 plus 

0 125 
0131 
0111 


It will be observed that the response to glucose ingestion was now perfectly nor- 
mal In this case the following additional points are of interest to) Every specimen 
of urine examined contained sugar — 48 analyses in all, (6) the blood sugar in the 
fasting state was always normal— 28 analyses in all , ( c ) the respiratory metabolism 
was normal , and (d) the disturbance noted in the blood sugar time curve disappeared 
with removal of the infected gall-bladder The observations of Williams and Dick 7 
are of interest here These authors have recently demonstrated experimentally that 
decrease of carbohydrate tolerance may result from an acute infection', and that such 
loss of tolerance may be of some duration — several weeks or months This finding 
agrees with the experience of this clinic s 


8 The rate of utilization of sugar, as determined by the respiratory 
metabolism, must be normal Among the criteria for the diagnosis of renal 
glycosuria which are to be found m the literature the inclusion of this phe- 
nomenon is the exception rather than the rule Finley and Rabmowitch 0 
were the first to demonstrate tins characteristic of renal glycosuria Ladd 
and Richardson 10 subsequently confirmed these findings Marble 1 agrees 
with Rabmowitch about the importance of this test but points out a possible 
fallacy in the interpretation of the data, mild diabetics may at times show 
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no impairment The important fact, however, is that, while the diabetic 
may at times show a normal utilization of carbohydrate the renal glycosuric 
must show it 

9 The individual should not subsequently develop diabetes A period 
of three years of observation from the time of the discovery of the glycosuria 
has been chosen arbitrarily by some workers as meeting the requirements of 
this diagnostic criterion J The case reported here has, therefore, as yet to 
meet one of the requirements 

Summary 

A case of lenal glycosuria with ketosis in a child four and one-half years 
of age is reported Difficulties in diagnosis and questions of treatment are 
considered The importance of certain diagnostic criteria is discussed 
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PAROXYSMAL HYPERTENSION 

There has existed for many years in the medical literature of foreign 
countries, and particularly in that of Fiance, evidence of a keen interest 
among clinicians concerning those abrupt elevations of the systemic blood 
pressure to which the term paroxysmal hypertension has been applied Ele- 
vations of the systolic blood pressure, often of over 100 mm of mercury 
in the course of a relatively few minutes, are apt when they occur to produce 
striking subjective symptoms and to be accompanied by definite dangers 
The etiology of such attacks, the mechanism by which they are produced, 
and the consequences that may ensue aie all subjects which are worthy of 
the internist’s attention 

Knowledge of the etiology of this syndrome, paroxysmal hypertension, 
is still at a stage when only certain clinical associations can be mentioned, 
without too definite claims as to cause and effect In the first place, such 
abrupt rises in blood pressure have been not infrequently observed in a 
group of cases having in common the factor of a preexisting unstable hyper- 
tensive state, 1 e , m cases of acute glomerulo-nephntis, of eclampsia, of the 
malignant form of essential hypertension and in an occasional case of chronic 
lead poisoning The abrupt rise in pressure m these instances often is 
accompanied by striking ceiebral symptoms, such as violent headache, 
aphasia, amaurosis, and localized or general convulsive seizures However, 
such phenomena probably more often appear at the end of a period of 
gradually rising pressure rather than in association with a sudden or 
paroxysmal rise 

It is of interest in this problem of the relationship of the cerebral symp- 
toms to the blood pressure rise that in certain cases of focal cerebral lesions, 
tumor, internal hydrocephalus and old apoplectic softening, the occurrence 
has been noted of attacks beginning with a paroxysmal rise in pressure 
and eventuating in disturbances of consciousness or convulsive seizures 
In this same general category should be placed the observations on the abrupt, 
but scarcely paroxysmal, rise in blood pressure which often accompanies a 
rapid increase of intracranial pressure due to concussion or to subdural or 
intraventricular hemorrhage It has been observed also that occasionally 
lumbar puncture m disease of the central nervous system leads abruptly to 
a large temporary rise in blood pressure and the same phenomenon has been 
reported as an anomalous occurrence in connection with the administration 
of spinal anesthesia 

The mechanisms that underlie these associations of paroxysmal hyper- 
tension with disturbances in the central nervous system are still a matter 
of conjecture, but it would seem that the relationship is a highly significant 
one \ 
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Attacks of paroxysmal hypertension occur even more frequently in a 
quite different clinical association, 1 e , with disease of the coronary arteries 
and the aortic valves The clinical physiognomy of the attacks in these 
instances is dominated by the effect upon the heart, of cerebral symptoms 
only throbbing headache is apt to be noted The rise in blood pressure in 
these cases entails a sudden overload upon the left ventricle of a damaged 
heart The myocardium may still be competent enough to meet the demand 
through the high pressure period, and if this is so only precordial distress 
and cardiac overaction are subjectively noted by the patient The beginnings 
of acute incompetence of the left ventricle are accompanied, however, by 
some degree of anginal pam and by urgent dyspnea due to pulmonary con- 
gestion If more complete failure of the ventricle follows, then pam 
subsides, dyspnea becomes intense and acute pulmonary edema may appear 
At the same time the high blood pressure, which is itself dependent upon 
the effort of the left ventricle, falls slowly or abruptly In the more 
seriously damaged hearts failure occurs before any great height of blood 
pressure is attained, initial pain may be lacking, dyspnea may be urgent 
from the start and pulmonary edema exhibit itself almost at once A 
paroxysmal elevation of blood pressure, slight or great, depending upon 
the degree of cardiac competence, is the first event in the majority of those 
attacks which go labelled as angina with dyspnea, cardiac asthma, parox- 
ysmal dyspnea, and acute pulmonary edema In such cases in which the 
rise in pressure has been observed, when autopsy has been performed it has 
disclosed quite uniformly an advanced coronary sclerosis, very commonly 
with evidence of old cardiac infarction Occasionally syphilitic coronary 
occlusion may be present Entirely similar attacks have been reported in 
lheumatic aortic insufficiency but without postmortem data on the state 
of the coionanes The cause of the attacks of paroxysmal hypertension 
in all these cases is still purely a matter for speculation 

There occur also moderately severe attacks of paroxysmal hypertension 
in patients, usually in the younger age periods, in whom no evidence of 
organic disease is present Precordial distress, slight dyspnea and headache 
may accompany the rise in pressure but more serious sequelae are not 
observed Disappearance of the attacks after a period of time seems usualh 
to occur A basis m the emotional life of the patient has been suggested 
but tangible evidence of such a disturbance is not always obtainable 

There is finally one type of paroxysmal hypertension m which the cause 
of the attacks is quite well known A small number of cases have been 
reported m which sudden and violent rises in blood pressure have occurred 
as the result of the presence of a tumor of the medulla of the adrenal In 
several of these cases the tumor has been removed operatively and the 
patient freed permanently of the attacks These tumors are composed of 
chromaffine cells and have been shown to contain adrenalin in large amounts 
The intermittent discharge of this adrenalin content would satis factorih, 
explain the paroxysmal rises in blood pressure The effects of the excessn e 
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rises in blood pressure in these otherwise normal patients are of interest 
Violent headaches may accompany the attacks, and acute pulmonary edema 
has in several instances been the cause of death 

THE MORTALITY RATE IN UKRANIA 

The general interest as to the progress of the great social experiment 
in Russia and the difficulty of obtaining any exact measure of its degree of 
success or failure make it seem worth while to draw attention to some 
rather striking figures recently published, 1 which deal with the evolution 
of the mortality rate m Ukrama 

The author of this analysis of the Ukraman mortality rate, M Ptoukha, 
a member of the Academy of Science of that country, states that prior to 
the middle of the decennium 1890-1900 no significant fall in the mortality 
rate can be detected From 1895 until 1914 the mortality rate showed a 
relatively steady decrease and m the period 1911-1914 it was only 71 6 per 
cent of its height during the period 1891—1895 An analysis of this period 
of improvement indicates, however, that a coincident decrease in the birth 
rate in part is accountable for the figures In the age period 0-14 a definite 
lowering of the death rate was detectable, but in the adult age groups little 
change was observable, and the mortality rate among those over 54 years 
was actually increasing 

During the World War and the period of ensuing civil war lasting until 
1921, the figures available indicate that such improvement in the mortality 
rate as had occurred between 1895 and 1914 was lost, so that at the begin- 
ning of the period of reconstruction the mortality rate was again at least 
as high as in 1896-1897, the years of a complete census The author 
therefore feels that in utilizing the census of 1896-1897 for comparison with 
that taken in 1926-1927 he is in effect comparing the mortality rates of 
Ukrama before the Soviet regime and after it had exerted its influence for 
five years There is a certain ingenuousness to this hypothesis , the results, 
however, are none the less interesting 

In comparing the two above periods, the author finds that for the sta- 
tionary population there was a fall of mortality rate of 21 per cent for males 
and 24 5 per cent for females The improvement was most marked in the 
cities where the rate fell 36 6 per cent for males and 36 1 per cent for 
females The life expectancy in the country at large for a new-born male 
was increased by 10 years and for a new-born female by 12 years 

The reduction in infant mortality (0-1 year) was marked The mor- 
tality rate for male infants in the country at large fell 33 2 per cent and 
for female infants 34 1 per cent This improvement was greatest in the 
industrial centers rather than m the country For male infants m the four 
large cities the fail m death rate was 57 per cent and for female infants 
58 2 per cent 

1 Ptoukha, M Evolution de la mortalite en Ukraine avant l’epoque du premier clan 
quinquennal, Jr du Cycle Med, Kyiv, 1932, u, 754-757 
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Among children of 1—9 years prior to the Soviet regime the mortality 
rate due to epidemic intestinal disease was always high A comparison of 
the two periods chosen shows that there has occurred a fall in the mortality 
rate of 40 per cent in this age group In the adult age group, 20-59 years, 
the interesting observation was made that whereas the mortality rate for 
men fell 18 8 per cent, that for women fell 38 4 per cent In earlier periods 
in Ukrama the death rate for women in this age group had been 8 15 per 
cent higher than that for men, whereas in 1926-1927 it was found to be 
19 per cent lower than the male mortality rate 

The author states that these improvements in the mortality rates are 
greater than those that have occurred in analogous periods in France, Italy, 
England, Japan or the United States He attributes the improvement to 
the active interest of the Soviet regime m public health measures, particularly 
in control measures against epidemics, and m the establishment of institu- 
tions for the protection of maternity cases and for the care of infants and 
children 

The record as stated seems to afford Ukrama just cause for pride From 
such uncertain reports as have come from that large walled-off section of 
our world, there has been reason to doubt whether the social experiment in 
progress there was conducive to either the health or happiness of the citizens 
Here, at least, is some tangible evidence that in the first respect definite 
advances are being made 

In the last paragraph of the author’s article he quotes Stalin who, in 
addressing the Central Committee of the Sixteenth Assembly of the Com- 
munist Party, attributed the achievement of the lowered mortality rate to 
the repartition of the national revenue which had given to the laboring 
classes the opportunity of improving the sanitary and hygienic conditions 
of their lives In 1929-1930, stated Stalm, 98 per cent of the national 
income went to the industrial workers and peasants and only 2 per cent to 
the class of exploiters Those who believe that only a government which 
acts in a spirit of justice to all and favor to none is likely to bring about the 
happiness of its people may, after the above statement, still retain some 
doubts as to the ultimate success in tins respect of the Soviet Republics 
We should like at least to know how large a percentage of the population 
was included in the class which received only 2 per cent of the national 
income and what the mortality rate was in this class in the period under 
discussion 
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Nervous Breakdown By W Ber^n Wolfe, MD, Director of the Community 
Church Mental Hygiene Clinic, New York City 240 pages Farrar and Rine- 
hart, New York Price, $2 50 

This very attractively written “handbook” will undoubtedly receive both com- 
mendation and criticism and it will be widely read because it treats of a subject ever 
present in society Unfortunately, the author’s discussion of human behavior would 
lead a lay reader to the belief that the straightening out of a “ nervous breakdown ” 
is a very simple matter Although the author attempts to disarm criticism by making 
some sweeping statements about quackery, he himself seems to place psychiatry on 
a pedestal and to imply that psychiatrists have an open sesame He says in Ins 
preface “ If you cannot find any evidence of physical or organic disease, consult a 
psychiatrist” The author also says on page 184 “I wish we could talk it over 
face to face ” And on the next page “ If you like, you can sit down and write me 
your life story and thus hold a community conversation with me You can always 
do that if you are lonely ” Since the neurotic individual is continually looking for a 
sympathetic ear there will no doubt be a bountiful response to his advice 

The author has presented m this volume some very graphic cases and expresses 
on the whole a very sound viewpoint Very few psychiatrists will take an exception 
to his explanations of mechanisms as he does not align himself with any specific 
school of psychology His discussions in the last two chapters are the weakest part 
of his book, but the first five chapters will keep the readers interested without dif- 
ficulty This handbook will at least stimulate the reader, whether professional or 
lay, to a more extensive reading of the subject of why people behave the way they do 

J L McC 

Urine and Urinalysis By Louis Gershenfeld, Ph M , B Sc , P D , Professor of 
Bacteriology and Hygiene and Director of the Bacteriological and Clinical Chem- 
istry Laboratories at the Philadelphia College of Pharmacy and Science 272 
pages, illustrated with 36 engravings Lea and Febiger, Philadelphia 1933 
Price, $2 75 

This book has been written, according to the authoi, to meet the needs and the 
requisites of graduates in pharmacology, chemistry, bacteriology, the nursing profes- 
sion, technicians, and many practitioners in medicine “ interested solely in the per- 
formance of urinalyses ” and hence anxious to have an up-to-date monograph on this 
subject 

Following a brief historical consideration of urinalysis and a very cursory de- 
scription of the internal structure and function of the kidneys, various chapters are 
devoted to the physical and chemical composition of the urine, qualitative tests of 
various sorts, quantitative estimations, the microscopic examination of urine, and 
special tests under which are included the analysis of urinary calculi, tests for in- 
organic metallic poisons, bactenologic investigations, and tests of various sorts for 
renal function 

The content of the book is well though tersely presented The tests advised are, 
for the most part, the standard ones which have been in existence for many years, 
both qualitative and quantitative in character No gross inaccuracies were discovered 
Not much space is devoted to the interpretation of the various tests, and the many 
possible sources of error, though one would scarcely expect the inclusion of such 
matter, in view of the fact that apparently the book has been written for the tech- 
nician who performs the tests, but who is not required to interpret the clinical value 
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of the results The book can be recommended as fulfilling precisely those purposes 
for winch it was written 

S R M 

A New Appioach to Dietetic Therapy By Eugene Foldes, M D , Formerly Assis- 
tant Professor of Medicine, University of Budapest, Hungary xn -{- 434 pages 
Richard G Badger, Boston, 1933 Price, $5 00 

The author believes that a disordered water and mineral metabolism is respon- 
sible, in whole or in part, for many disease conditions The first part of the book 
is given over to a discussion of the physiology and general pathology of water and 
mineral metabolism, die work of die author himself being particularly stressed His 
dietetic dierapy is directed particularly to die elimination of retained mineral sub- 
stances The book contains various novel suggestions The bibliography is exten- 
sive and refers very largely to the German literature In the opinion of the reviewer 
die book is a medley of half-baked theorizing, based upon very dubious physiological 
grounds Whether the dierapeutic claims which the author makes may be justified 
upon empirical grounds, is, of course, another matter, but to dns reader diey are not 
convincing 

G A H 

Dietetics foi the Clinician By Milton Arlanden Bridges, BS, MD, FACP, 
m collaboration with Ruth Lothrop Gallup, dietitian, foreword by Herman 
O Mosenthal, A B , M D , Director of Medicine at the New York Post- 
Graduate Medical School, Columbia University 666 pages Lea and Febiger, 
Philadelphia 1933 Price, $6 SO 

In spite of the many books on dietetics which are already available, the reviewer 
feels that Dr Bridges has justified himself in adding another volume to this literature 
In the first place, the book is written with a freshness and candor which are very 
attractive The audior shows that he is aware not only of the importance of his 
subject but also of die deficiencies in our knowledge concerning it The value of diet 
when definitely known is stressed but no attempt is made to raise dietetic therapy to 
the level of a panacea Many data not usually found in similar textbooks are included 
in this volume and in readily accessible form The classified tables cover practically 
all of the chemical constituents 

The dietetic treatment of die separate diseases is presented by a group of con- 
tributors This section of the book is a valuable one There is of necessity some 
repetition since each section is self-contained 

In what is said of die treatment of duodenal ulcer it seems that there is o\er 
emphasis on meticulous dietary measures Ambulatory treatment is mentioned, but 
for die patient to lne up to die exacting regulations prescribed it would almost always 
be necessary diat he be hospitalized For the important disease, ulcerative colitis, no 
treatment is mentioned, though considerable space is devoted to proctitis, pruntiS am, 
and spastic colitis 

L M 

Diseases of the Moii f h By Sterling V Mead, D D S , MS, B S , Professor of 
Oral Surgery and Diseases of die Mouth, and Director of Research, Georgetown 
University Dental School, Professor of Diseases of the Mouth Georgetown Um- 
-versit) Medical School 932 pages, 18x25 cm C V Mosby Co, St Louis 
1932 Price, $10 00 

The audior has attempted m dns volume to meet the needs of students of both 
medicine and dentistry for knowledge of die various disease processes affecting the 
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structures of the mouth Roughly the first third of the book is given up to a con- 
sideration of conditions affecting the teeth and the lemainmg two-thirds to diseases 
of the soft tissues, lips, tongue, throat, salivary glands, and of the bones, articulations 
and the maxillary sinuses The subjects of stomatitis and of tumors of the mouth 
region are taken up in separate chapters 

The medical aspects of these diseases are discussed in an elementary way which 
will not be of value to the average medical reader Space devoted to such topics as 
the methods of taking the temperature, counting the blood cells, and using the routine 
bacteriologic smears is waste space as far as he is concerned On the other hand the 
average medical student will profit by the discussion of diseases and abnormalities of 
the teeth 

To the reviewer, the chapters on the diseases of the lips, tongue, throat, etc are 
disappointing The descriptions of the appearance and characteristics of the various 
lesions are too vague to be of assistance The clinical course of these lesions is 
dealt with only in the briefest and most inadequate manner The illustrations to 
these sections are, however, often excellent The relation of the section on diseases 
of the blood to the subject of the book is not made as apparent as it should be For 
example, m discussing leukemia the author does not even mention the dangers of 
dental extractions in this condition 

On the whole, the book is of little value to the student of medicine 

M C P 

Some Factors m the Localisation of Disease in the Body By Harold Burrows 299 
pages William Wood and Company, Baltimore, 1932 Price, $4 50 

The author discusses in this interesting monograph the present status of our 
knowledge concerning those factors which determine the localization in certain tissues 
of morbific matter carried in the blood stream In the first part of the book he has 
collected under separate chapter heads what is known concerning the localization of 
normal and foreign proteins, of dyes and fine inorganic particles and natural pig- 
ments, of syphilis, of bacteria and viruses, and of cancer The author has the gift 
of clarity of expression and he has presented the scientific data m sufficient detail 
so that the reader may form an independent judgment of its significance 

The nature and causes of increased capillary permeability are dealt with m Part 
II, the forces at play in the transport of material from the blood stream into the 
tissues are analyzed, and the tendency of an inflammatory process to fix colloidal and 
other foreign material is discussed Many interesting data bearing on the question of 
local immunity are presented Finally the author attempts to show the bearing of 
these principles of localization upon our therapeutic practices 

The author is a stimulating guide through a field of general pathology with which 
most physicians are unfamiliar His book will re-awaken in many an interest in the 
fundamental mechanisms of disease 

M C P 

Anleitung stir fruhseitigen Erkennnng der Krebskrankheit 134 pages S Hirzel, 
Leipzig, 1932 Price, Reichmark 3 

Tins small manual was first issued in 1917 as a part of the campaign against 
cancer m Saxony The present second edition has been revised by a committee in- 
cluding prominent names from the University clinics in Dresden and Leipzig The 
book has been written for the general practitioner upon whom the success of any 
campaign for the early recognition of cancer depends It should be of great assistance 
to him The introductory matter is brief, consisting pf short sections on cancer 
mortality, the general nature of cancer, diagnostic local and general signs, indications 
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and contraindications for operation, practical rules governing biopsy, etc The gen- 
eral characteristics of cancer behavior in the chief tissue of the body, skin, raucous 
membrane, glands, bone, etc , are then summarized The major portion of the book is 
given up to a discussion of the early cancerous lesions of each region of the body, 
beginning with the scalp and covering both the exterior and interior of the body 

Few small books contain as much valuable information so clearly and concisely 
expressed The commoner precancerous and cancerous lesions of each region are 
described as to appearance and early symptoms, diagnostic findings, clinical course, 
and therapeutic indications The sections read like the best type of clinical lectures, 
thorough, clearly organized, forceful and eminently practical 

This manual deserves careful reading by all those interested m similar campaigns 
in this country It seems a model of its kind 

M C P 



COLLEGE NEWS NOTES 

Among gifts to the College Library of publications by members herewith ac- 
knowledged are the following „ . 

Dr Priscilla White (Fellow), Boston, Mass— 1 book, “Diabetes in Childhood 

and Adolescence ” , 

Dr Hyman I Goldstein (Associate), Camden, N J — 1 reprint, 

Dr Louis I Kramer (Associate), Providence, R 1—2 reprints, 

Dr Marjorie E Reed (Associate), Plymouth, Pa — 2 reprints, 

Dr Karl Rothschild (Fellow), New Brunswick, N J — 2 reprints, 

Dr Walter M Simpson (Fellow), Dayton, Ohio — 4 reprints 


Dr Edwin W Gehring, Fellow and Governor of the College for Maine, has 
been named President-elect of the Maine Medical Association for the coming year 


Dr Francis B Johnson (Fellow), Professor of Clinical Pathology of the Medical 
College of the State of South Carolina, Charleston, was recently elected President 
of the Tri-State Medical Association of the Carolmas and Virginia 


Dr George C Bower (Associate) has left the State Hospital at Willard, N Y , 
to accept a promotion as first-grade pathologist at the State Hospital at Marcy, N Y 


Major E C Odom (Fellow) has completed four years of duty at the Walter Reed 
General Hospital, Washington, D C , and has now been transferred to the Letterman 
General Hospital, San Francisco 


Dr Gerald B Webb (Fellow), Colorado Springs, was elected President of the 
Colorado State Board of Medical Examiners on July 11 


Dr Janvier W Lindsay (Fellow) and Admiral Cary T Grayson (Associate) 
have been put in charge of the Pathologic Laboratory and the Warwick Clinic, re- 
spectively, of the Garfield Memorial Hospital The radiologic department of this 
Hospital has been enlarged through the establishment of the Warwick Clinic, a 
bequest of the late Randolph T Warwick The bequest provided for the establish- 
ment of an institute “ for the care and treatment of women afflicted with cancer ” 


Dr George R Minot (Fellow), Professor of Medicine of the Harvard Univer- 
sity Medical School, Boston, was recently awarded the Moxon gold medal of the 
Royal College of Physicians of England 


Dr Lewis J Moorman (Fellow), Oklahoma City, succeeded to the Supennten- 
dency of the State University Hospitals, Oklahoma City 


Dr G Bruce Lemmon (Fellow) has been appointed Consultant in Internal 
Medicine at the Federal Hospital for Defective Delinquents This hospital, which 
has just been completed at Springfield, Missouri, has 705 beds and cost over $2,000,000 
Dr Lawrence Kolb (Fellow) of the U S Public Health Service is its superintendent 
The institution will be known as the Medical Center for the Department of Justice 
and is the first of its kind 
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OBITUARIES 

DR EDWARD OSGOOD OTIS 

On May 2S, 1933, Dr Edwaid Osgood Otis died m his eighty-fifth 
year At the time of his death Dr Otis was a Governor for the Ameri- 
can College of Physicians for New Hampshire He had previously been 
a Governor for the College for Massachusetts but he had retired from active 
practice and had gone to live at Exeter, New Hampshire Dr Otis had 
been a Fellow of the American College of Physicians since 1920 and was 
the oldest member m respect to age of the College Throughout his mem- 
bership Dr Otis had taken a very active interest m the College He was 
one of those long, lean Yankees who never look their age and who are 
active physically and mentally until the end It was with great regret that 
Dr Otis was obliged to forego attendance at the meeting of the College in 
Montreal Although he maintained his residence for the last few years in 
Exeter, New Hampshire, he came frequently to Boston to attend meetings 
and to lend his presence to important occasions 

Dr Otis was born in 1848 at Rye, New Hampshire, went to Phillips 
Exeter Academy, received his bachelor degree at Harvard m 1871 and his 
medical degree also at Harvard m 1877 After an internship at the 
Boston City Hospital he took postgraduate work in Vienna On his return 
he established an office m Boston and devoted himself from the beginning 
to diseases of the chest In those days that meant largely tuberculosis 
For 45 years Dr Otis was associated with the Boston Dispensary and in 
his chest clinic there he gave instruction to the medical students For many 
years he was professor of pulmonary diseases and climatology at Tufts 
College Medical School Tufts College gave him the honorary degree of 
Doctor of Sciences which the University of his native state of New Hamp- 
shire also conferred upon him 

Dr Otis acquired a very distinguished position in the practice of 
medicine in the city of Boston, particularly, of course, in regard to tubercu- 
losis and other chronic diseases of the chest He was instrumental in all 
activities in regard to tuberculosis Foi years he was a visiting and con- 
sultant physician for the Massachusetts State Sanatorium at Rutland which 
was the first state institution for the early care of tuberculosis He was 
a director of the National Tuberculosis Association He had been presi- 
dent of the Massachusetts Tuberculosis League and President of the Boston 
Tuberculosis Association He was an early member and ex-president of 
the American Climatological and Clinical Association and he contributed 
many articles and papers to the current medical journals He i\as the* 
author of “ Pulmonary Tuberculosis ” and “ Tuberculosis — Its Cause, Cure 
and Prevention ” Dr Otis had watched the development of internal medi- 
cine and of his specialty, tuberculosis, from its \ ery beginnings as a science 
to its present state In that rapid progress of internal medicine and of 
knowledge concerning tuberculosis which left so mail) of his generation 
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behind he was always in the forefront, one of the leaders His was a 
shrewd and cautious nature which did not run to fads but which could 
become enthusiastic over developments while they were still new The 
Yankee twang in his speech was a guarantee of his horse sense, and his 
apparently stern exterior covered great warmth of affection and intense 
personal loyalty 

Roger I Lee, M D , F A C P , 

Governor of the College 
for Massachusetts 

DR RAYMOND JOSEPH HARRIS 

Dr Raymond Joseph Harris was born m Philadelphia m 1872 and 
educated in the public schools there, graduating from the Central High 
School with the degrees of A B and A M He matriculated m the Hahne- 
mann Medical College of Philadelphia, graduating in 1894 From 1895 
to 1902 Dr Harris served as Demonstrator of Chemistry at his Alma 
Mater For a number of years he was Associate Physician at the Broad 
Street Hospital, Philadelphia 

Dr Harris died suddenly August 9, 1933, as a result of a coronary 
thrombosis 

E J G Beardsley, M D , F A C P , 
Governor of the College 
for (Eastern) Pennsylvania 

DR SHANNON LAURIE VAN VALZAH 

Born September 18, 1888, BA, University of Oregon, 1910, MD, 
Johns Hopkins University Medical School, 1914, Postgraduate work in 
Tropical Medicine, Bacteriology, Hygiene and Military Science, Army 
Medical School, October 1916, to March 1917, entered the Medical Corps 
as First Lieutenant in 1917 and was promoted to Major in 1918, Assistant 
and Laboratory Officer, Fitzsimons General Hospital, 1922-24, Assistant 
Chief of Medical Service, Fitzsimons General Hospital 1 926-33, member, 
Johns Hopkins Medical and Surgical Society and Association of Military 
Surgeons, Fellow, American Medical Association and American College 
of Physicians, died July 9, 1933, of diverticulitis of the sigmoid and 
peritonitis 

Major Van Valzah entered the Medical Corps of the U S Army in 
1917 during the World War, did service in France with great credit to the 
Medical Corps and himself After his return to the United States, while 
on duty at an eastern station, he developed pulmonary tuberculosis, and in 
1922 was sent as a patient to Fitzsimons General Hospital, where he re- 
mained as a patient until 1923, when he was assigned to duty at that hospital 
His outstanding ability soon became manifest and he was detailed as As- 
sistant to the Chief of the Medical Service and m charge of electrocardio- 
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graphy This position he filled with great credit until his death, at Fitz- 
simons General Hospital, Denver, Colorado 

Major Van Valzah, had, for some years, come to consider Denver his 
home and planned to live there on retirement from active service from the 
Army He was one of those lovable individuals whose conduct was marked 
by kindness and consideration for others His conferees loved him foi him- 
self, respected and admired him for his professional ability and knowledge 
His friends both professional and lay were legion 

He was married in 1916 to Miss Ola Summers of Baltimore who sur- 
vives him — a charming and devoted wife who has lost a kind and loving 
husband The Army has lost a beloved Physician and Officer 

A C Cooper, M D , F A C P , 

Lt Col , Medical Corps, 

U S Army 
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(Diphtheria Toxoid, Alum Precipitated) 

Refined Diphtheria Toxoid is prepared from a previously standardized 
toxin detoxified with foimaldehyde , the active antigenic substances are 
piecipitated with aluminum-potassium sulphate, the precipitate lepeatedly 
washed and suspended in noimal saline 

The immunizing (protective) value of the Refined Toxoid is determined 
by the amount of antitoxic units developed by one human dose, of 1 cc , 
of the Toxoid, given subcutaneously to guinea pigs the single dose of 
Toxoid must produce at least two diphtheria antitoxic units per cc of 
blood serum at the end of six weeks 

A single dose gives prompt protection against diphtheria, in from 90 to 
98 per cent of young children, with practically no local or systemic re- 
actions 

Refined Diphtheria Toxoid is furnished to physicians m ampoule vials 

One Immunizing Dose, 1 cc , $1 00 Code Word TOPA 
Five Immunizing Doses, 5 cc, $175 “ “ TOPE 

Ten Immunizing Doses, 10 et , $3 00 * * “ TOPI 

NATIONAL DRUG C0MPA>D^^ 


PHILADELPHIA 

^ U S A. ^ 
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THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 

LOCATION 

Sixteen miles east of Los Angeles In the foothills of the Sierra Madre Mountains, at 
an elevation of 1000 feet On the mam line of Santa Fe Railway Connected with Los Angeles 
by interurban railway and splendid boulevards 

ENVIRONS 

The grounds consist of a beautiful park of forty acres, in which are found a variety of 
native Live Oaks, subtropical trees and plants, and a profusion of beautiful shrubs and flowers 
Many winding walks and nooks of exquisite beauty add to its attractiveness When on exercise, 
patients also enjoy the beautiful trails in the adjoining canyons and mountains 

MEDICAL CARE 

Competent resident staff Examinations for comparison every six weeks Close medical 
supervision Patients visited twice daily Their individual needs and problems receive personal 
attention 

THERAPEUTIC CARE 

Fads are not followed, but an endeavor is made to give patients the amount of rest and 
exercise suited to their individual needs, the benefits of a liberal and adequate diet, such tonic 
measures as will increase their resistance, and other measures that will help them overcome 
any disturbing symptoms or complications that may arise Heliotherapy, tuberculin, pneumo- 
thorax and surgery employed whenever indicated 

DIAGNOSTIC CLINIC 

A diagnostic clinic is maintained for the study of ail diseases of the chest 
Weekly rates from $30 up, including medical attention, medicines (except expensive rem- 
edies) and general nursing Extra charge for operative measures (except pneumothorax) 

F M POTTENGER, M D , Medical Director 
For Particulars Address 

THE POTTENGER SANATORIUM, Monrovia, California 
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THE ANALYSIS SHOWS 

THE VALUABLE ALKALINE CHARACTER OF 

VICHY CELESTINS 

Ndtural Mineral Water 




Brochure with Therapeutic Data and Medical Bibliography 

sent on request. 


Sole United States Agents, American Agency of French Vichy, Inc., 503 Fifth Ave , New York 










New LEA & FEBIGER Books 


NEW WORK 


JUST READY 


DIETETICS FOR THE CLINICIAN 

By MILTON ARLANDEN BRIDGES, B S , M D , F A C.P. 

Associate in Medicine at the New York Post-Graduate Medical School, Columbia University, New York. 

IN COLLABORATION WITH 

RUTH LOTHROP GALLUP 

Dietitian 

WITH A FOREWORD BY 

HERMAN O MOSENTHAL, A B , M D 

Director of Medicine at the New York Post-Graduate Medical School, Columbia University, New York 

Octavo, 666 pages Cloth, $650, net 

This book is designed to fill the great need for a work on dietary management which is 
readily understandable and from which practice can be immediately instituted It is written 
for die general practitioner and the hospital interne, and it should commend itself to the 
dietetic department of every hospital and clinic It is a handbook for the worker m the 
field of medicine who does not have the more detailed treatises at his immediate disposal. 
The author has reviewed the entire literature of the field at large and has produced an 
assimilation of the various dietetic tables The material here offered is not only physiologi- 
cally sound and essentially practical, but has been adjusted to the physician and his patient. 

INTERNAL MEDICINE 

ITS THEORY AND PRACTICE 

In Contributions by American Authors 

Edited by JOHN H MUSSER, BS,MD,FACP. 

Professor of Medicine m The Tulane University of Louisiana School of Medicine, Senior Visiting Physician 

to the Charity Hospital, New Orleans, Louisiana 

Octavo, 1316 pages, illustrated. Cloth, $10 00, net 
This book is the work of twenty-seven recognized authorities, each of whom holds a pro- 
fessorial appointment m a prominent medical school Each covers that sub-division of in- 
ternal medicine in which he is particularly qualified, each writes from the viewpoint of his 
experience as a teacher and presents his specialized knowledge in such a way as to make the 
work an authoritative source of information to the student. The book is well organized, 
without repetitions, concise but comprehensive 

CALCIUM METABOLISM AND 
CALCIUM THERAPY 

By ABRAHAM CANTAROW, M D. 

Instructor in Medicine, Jefferson Medical College, m Charge of Laboratory of Biochemistry, Jefferson Hospital, 

Assistant Physician, Philadelphia General Hospital 

WITH A FOREWORD BY 

HOBART AMORY HARE, BSc, MD, LLD 

Late Professor of Therapeutics, Materia Medica and Diagnosis in the Jefferson Medical College, Philadelphia 

NEW (2nd) EDITION 12mo, 252 pages, illustrated, limp binding, $250, net 
The discovery of the antirachitic factor and the parathyroid hormone resulted in the rapid 
development of this field, reflected m the accumulation of a voluminous literature Ten 
years ago hardly any of the now well-established principles could have been presented, even 
speculatively This work has kept pace with the rapidly accumulating knowledge and 
established calcium therapy on a rational basis 
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BromuraL 



BromuraL 






Alphabromisovalerylcarbamide 


Council Accepted 


AS A ROUTINE SEDATIVE 

in general nervous disturbances 
prescribe one tablet (5 grains) 
several times a day. As a mild 
and prompt Hypnotic the dose 
is 2 to 3 tablets upon retiring 
or during the night. Bromural is 
not a barbiturate nor a bromide. 

5 grain tablets and as a powder. 

Samples and literature upon request 

Bilhuber* Knoll Corp., 

154 Ogden Avenue, JERSEY CITY, N. J. 


. . . There is a reason why 
Pil. Digitalis ( Davies , 
Rose) have become the 
choice of Cardiologists 


If./iTs . 
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PILLS 


Digitalis 

Leaves 

(Davica. Raj.) 
toislal«IlHllj Tejled 
Each pill contains 
0 1 Gram ( ji' 
Eratps) Digitalis 
DOSp Onu 
Wu o» directed 

MWtS ROSE&CO .ltd 
BOStOK HMt. OS*. 



leaf, 


. . They are digitalis in its completeness — physiologically 
tested leaves in the form of physiologically standardized pills, 
giving double assurance of dependability 
. B)ach pill contains 0 1 gram, the equivalent of about t}4 grains of the 
or 15 minims of the tincture 

Convenient, uniform, and more accurate than tincture drops. 

Sample and literature upon request 

' DAVIES, ROSE CO., Ltd. 

Pharmaceutical Manufacturers, BOSTON, MASS. 
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Devitt’s Camp, Inc- 

ALLENWOOD 

PENNSYLVANIA 

(Tuberculosis) 

On beautiful White Deer Mountain, 20 miles southeast 
of Williamsport, Pa. 

All modern methods of treatment, including heliotherapy, artificial pneumo- 
thorax, phrenic exairesis, Jacobaeus operation, and thoracoplasty 

Not operated for profit Moderate rates Modern buildings 

Patients given individual attention by experienced physicians and specially 
trained registered nurses 

The following physicians will be glad to examine patients for admittance to 
Camp 


J M Anders, M D , Philadelphia, Pa 
Isabel M Balph, M D , Philadelphia, Pa 
E J G Beardsley, M D , Philadelphia, Pa 
Ward Brinton, M D , Philadelphia, Pa 
F W J Burge, M D , Philadelphia, Pa 
David A Cooper, M D , Philadelphia, Pa 
Donald R Ferguson, M D , Philadelphia, 
Pa 

John B Flick, MD, Philadelphia, Pa 
John A Kolmer, MD, Philadelphia, Pa 
W Estell Lee, M D , Philadelphia, Pa 
A C Morgan, M D , Philadelphia, Pa 
Arthur W Phillips, M D , Philadelphia, 
Pa 

Geo Morris Piersol, M D , Philadelphia, 
Pa 

Edward R Snader, Jr , M D , Philadelphia, 
Pa 

Mervyn R Taylor, M D , Philadelphia, Pa. 
Thos J Vischer, M D , Philadelphia, Pa 
A S Kech, MD, Altoona, Pa 
Charles C Habliston, M D , Baltimore, 
Md 

Charles S Aitken, MD, Brookline, Pa. 

J C Atwell, MD, Butler, Pa 
F DeCario, MD, Bradford, Pa 
J W Wood, M D , Chester, Pa 


John E Fretz, MD, Easton, Pa 
Richard R Dalrymple, M D , Erie, Pa 
Jesse L Lenker, M D , Harrisburg, Pa 
*H B Anderson, M D , Johnstown, Pa 
John H Esbenshade, M D , Lancaster, Pa 
E J Werle, M D , Meadville, Pa. 

Charles G Crane, MD, Newark, N J 
W A Womer, M D , New Castle, Pa. 
Edward S McSweeney, M D , New York 
City 

M Theresa Scanlan, MD, New York 
City 

Stanley L Wang, M D , New York City 
W R Glenney, M D , Pottsville, Pa 
R. R Jones, M D , Pittsburgh, Pa 
C L Palmer, M D , Pittsburgh, Pa 
A H Colwell, M D , Pittsburgh, Pa 
Howard U Miller, MD, Reading, Pa 
A E Davis, MD, Scranton, Pa 
H D Williams, M D , Trenton, N J 
B M Allen, MD, Wilmington, Del 
John Minor, M D , Washington, D C 
J W Peabody, MD, Washington, DC 
H R Schreiber, M D , Washington, D C 
E W Bixby, M D , Wilkes Barre, Pa 
Harry M Read, M D , York, Pa 
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One of a series of advertisements prepared and published by Parke, Davis & Co m behalf of the medical 
profession This ‘See Your Doctor ’ campaign is running in the Saturday Evening Post 

and other leading magazines 
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I “Things 1 ujish my Mother hadrit taught me" j 


VERY young woman who embarks 
upon the great adventure of Mother- 
hood is overwhelmed with advice 
from those who love her most 

The advice may be on some apparently 
trivial matter — clothing, feeding, what ro do 
for an upset Stomach, or the way to nip a 
cold m the bud 

Yet many a brand-new mother has learned 
that often the reward for following such advice 
is regret She has said, not m bitterness, but 
in sadness, " I wish I had never been told to 
do chat.” She has learned, too late, chat many 
of the beliefs of a generation ago have been caJt 
into disrepute by the findings of recent years 

For these pa$t few decades have been a 
Golden Age of Medicine Much has been 
learned much has been disproved And, as 
a result of developments and discoveries that 


have taken place since you yourself graduated 
from childhood, the baby of today has a better 
chance of arriving into the world safely . of 
successfully weathering the treacherous 
Storms of infanthood . and of enjoying a 
healthy, vigorous childhood. 

A better chance, that is, if medical science 
is given the opportunity of exerting its influ- 
ence on the child and on the mother It is 
difficult not to take advice from those who 
love us moft But when so fragile and pre- 
cious a thing as a baby’s health is at Stake, there 
is one person, and one person only, whose 
advice you can safely follow 

That person is your doctor 

PARKE, DAVIS & COMPANY 

The World's Largest Makers 
of Pharmaceutical and Biological Products 
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JIMMY WAS 


WIZENED 



H: 


.E was a Doctor’s kid, given every possible care One 
day, after Dr Dad listened to his heart, Jimmy made the 
rounds of well-known pediatricians He was unani- 
mously condemned to inactivity 

Yes, Jimmy became wizened from lack of exercise and 
air Luckily there was a competent cardiologist among 
his father’s friends Six months after the start of Jim- 
my’s sentence, this cardiologist was consulted and he 
took tracings with his “ Hmdle " Electrocardiograph 
The heart muscle proved to be m good condition even 
though abnormal sounds were heard Since then activity 
and sunshine have done their work Today Jimmy is 
not wizened 

This is a true happening and its use for an advertisement 
was suggested by grateful Dr Dad Complete facts will 
be gladly given to interested doctors 

“Pioneer Manufactwers of the Electrocardiograph” 

CAMBRIDGE 


INSTRUMENT C9 I«F. 


3732 Grand Central Terminal 
New York City 



The Hmdle “ all-electrics " operate 
directly from the lighting system 
They are characterized by their 
accuracy, dependability, rugged- 
ness and simplicity of operation 
Ideal for use m hospitals, clinics or 
private offices 


Send for Lite) attire 


MIN D L E 

"ALL- ELECTRIC'' 

I ELECTROCARDIOGRAPH 
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LaMOTTE 

Blood Urea Outfit 

. For study of urea reten- 

tion (urea nitrogen by 

B factor) 

Result is read directly 
from special Urea Bu- 
rette supplied 
No calculations required 
Accurate to 4 mg urea 
per 100 cc blood 
Complete estimation takes 
only IS to 20 minutes 
Price, complete with mstruc- 

s i y tions, $18 SO fob 

Baltimore, Md 

Your LaMotte Blood Chemistry Hand- 
book* illustrates and describes many other 
simple, accurate testing outfits developed 
by LaMotte Research Department in co- 
operation with recognized specialists 

*If you do not have one, write today for a 
complimentary copy 

LaMOTTE 

Chemical Products Co. 


418 Light Street 


Baltimore, Md. 
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CURDOLAC FOODS 

LENGTHEN DIABETIC LIVES 

Blood sugar producing properties 
are low because these foods are. 

1. Moderate in carbohydrate 
content, yet 

2. Not excessive in protein and 
fat. 

(58% of the protein and 10% of the fat 
consumed produce sugar m the blood ) 

Samples and Itterature on request 

CURDOLAC FOOD CO. 

Bov 299 Waukesha, Wis. 


A Present 
to Yourself 
at Christmas 




Fellowship Key 

A charm, bearing the seal of the 
American College of Physicians, 
wrought m solid gold and em- 
bossed in the College colors , en- 
graved on reverse side with in- 
itials and date of election For 
Fellows only Price, $7 00, post- 
paid 

Available also m lapel button or 
fraternity pin with safety catch, 
$4 °°> postpaid 


Fellowship Pledge 

A beautiful engraved and framed 
parchment of the official Fellow- 
ship Pledge, taken at time of in- 
duction Space for your signa- 
ture beside the College seal Suit- 
able for office or reception room 
Price, $6 00, postpaid 


AMERICAN COLLEGE 
OF PHYSICIANS 

133-35 S. 36th St. Philadelphia, Pa. 
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Digitalis Therapy 
demands Uniformity 

The increasing use of the Lederle Tablets of Digitalis is 
an indication that physicians treating cardiac disturbances 
have found them uniform, stable and accurately stand- 
ardized 

The Lederle Tablets of Digitalis were perfected as a 
result of six years’ experience in the Cardiac Clinics of 
Greater New Yorkwithtabletsofstandardizeddigitahsleaf 
having a potency of I cat uni t in I yZ grains of powdered leaf 
Only digitalis leaf which has been clinically demon- 
strated to possess uniform activity , is used in the prepara- 
tion of the Lederle Digitalis Tablets 
The intravenous method of Hatcher and Brody used 
by the Lederle Laboratories directly measures the cardiac 
effects of the drug 

Since neither the intravenous Cat Method nor the 
official One Hour Frog Method measure the absorption of 
digitalis in man, the Lederle leaf is clinically tested in 
cardiac cases before any is used in the preparation of the 
Lederle Tablets. 

The uniformity of the Lederle Tablets is maintained by 
a careful blending of the powdered leaf When 10% of the 
original stock has been used, a like amount of carefully 
selected standardized leaf is added Thus there can be at no 
time any appreciable variation in the clinical results This 
is the method developed by the Cardiac Clinics of Greater 
New York which are controlled by the Heart Committee 
of the New York Tuberculosis and Health Association 
Digitalis Tablets Lederle are supplied in packages con- 
taining 100 tablets (5 tubes of 20), in three sizes Cat 
Unit grains*) 1 Cat Unit \i }4 grains*) 2 Cat 
Units (3 grains*) 

*Thc comparison of the cat unit of digitalis to the grain of powdered digitalis 
leaf refers to the leaf selected as described above for the Lederle product, 
namel) , that one and one-half grains of the powdered leaf assay one cat unit 
In the above table, gruns are stated only as an approximate guide to the 
physician who has heretofore based his dosage on weight or volume 

LtteraU re and samples to Phy sic tans upon request 

® LEDERLE LABORATORIES, INC 

NEW YORK 
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Sleep - 'Bright Awakening 


n 

tf-O the patient exhausted by per- 
sistent insomnia, restful and refreshing 
sleep is a tonic both to mind and body 

In the common types of nervous insomnia, 
the administration of Phanodorn is fol- 
lowed by sleep closely approximating the 
normal There is no harmful effect on res- 
piration or cardiac function After an ade- 
quate period of sound sleep the patient 
usually awakens without a hangover of 
drowsiness, dulness, headache, dizziness 

An increasing number of physicians are 
adopting Phanodorn as the hypnotic of 
choice for everyday practice Its field of indications includes insomnia associated with 
neurasthenia and other neuroses as well as sleeplessness during the course of acute and 
chronic organic diseases 

Dose . 1 tablet at bedtime, preferably with warm drink, increased to 2 tablets in obstinate insomnia 

Sample and literature on the action and therapeutic indica- 
tions of Phanodorn will be sent to physicians on request 

PHANODORN TO 

Tiidemarle Rc C U S Pit. Off 

MMMMt 

Brand of CYCLOBARBITAL 

Supplied m 3 gram tablets, tubes of 10 and bottles of 100 

WINTHROP CHEMICAL COMPANY, Inc., new york, n.y 

Laboratories and Factory Rensselaer, N. Y. 



200 M 
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TWO FUNDAMENTALS IN THE 
TREATMENT OF DIABETES . . . 


. . . Die t 


As we know, the diet will vary with the 
needs of the individual patient 
But the Insulin should always be a 
constant, unvarying, dependable thera- 
peutic agent 

When you use Insulin-Steams, you 
know that it is prepared under such 
exacting conditions of laboratory manu- 
facture that it is 

Biologically exact in potency 
Remarkably clear 
Notably free from sting 
at point of injection 

We take the utmost pride in the ef- 
ficiency of our Insulin department with 
its modern equipment and its scientific 


STEARNS! 


¥ 


personnel, and we are only too glad to 
demonstrate the step-by-step process 
of manufacture to interested physician 
visitors 

Let us send you complete literature 
describing Insulin-Stearns — how it is 
made, how it is supplied and recom- 
mended for use in actual practice The 
facilities of Stearns Insulin Research 
Department are always at your service 


FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN, U S. A 


FREDERICK STEARNS A COMPANY aim n 

Detroit, Michigan 

Gentlemen I will be glad to have complete literature describing 
Insulin-Stearns 

Doctor 

Adtlies i 
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Both Assay and Dosage 
Under Greater Control 

WYETH’S CAPSULES 
DIGITALIS LEAF 

(DEFATTED) 

For the greater protection of you and 
your patient, Wyeth’s Capsules Digi- 
talis Leaf (Defatted) is checked and 
double checked by TWO methods of 
standardization 



Both the U S P. frog method and the cat unit method 
of Hatcher and Brody are employed on every batch — 
only those batches which give concordant results are 
passed as satisfactory for clinical use 

In this way greater accuracy of dosage can be expected 

Furthermore, each capsule contains an unvarying quan- 
tity of this more accurately standardized drug. 

No dropper or measuring device is used by you or your 
patient, thereby eliminating another possible source of 
error. 

Wyeth’s Capsules Digitalis Leaf (Defatted) is supplied 
m vials of 36 and 100 distinctive green capsules 

If you have not already had an opportunity to submit 
Wyeth’s Digitalis to test, we will be glad to send you an 
original package with our compliments 

Control the integrity of your prescriptions 
by specifying Wyeth’s pharmaceuticals. 

JOHN WYETH & BROTHER, INC. 

PHILADELPHIA, PA. «„d WALKERVILLE, ONT. 
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The Functions of 
Vitamin A in the Diet 


“ Dietaries deficient m Vitamin A 
lessen the vigor of the body and its 
ability to resist disease, and, as a result 
of such weakening there develops an in- 
creased susceptibility, so that the inci- 
dence of any number of diseases (of 
which tuberculosis serves as an out- 


resistance is all the more essential in 
view of the more serious diseases often 
resulting from colds 
The administration of vitamins, like 
the prescription of medicine, should be 
solely the prerogative of the physician 
Some vitamins are held to exhibit a 


standing example) may be laigely in- marked sympathetic unity For this 

fluenced by the adequacies of the diet reason it seems desirable to administer 

as regards Vitamin A ” * them in one nutritious combination In 

While it has long been known that addition to Vitamin A, Maltme With 

general vigor, as represented by growth, Cod Liver Oil also contains Vitamins 

is influenced by Vitamin A, recent B (bj, G (b„) and D Taken with 

studies show that this substance also orange or tomato juice Vitamin C is 

possesses anti-infective properties as added, thus providing five vitamins 

well Vitamin A, therefore, is not only Maltme With Cod Liver Oil is being 

important m promoting growth, but, on widely prescribed by physicians because 

the basis of experimental evidence, also of its known vitamin potency and be- 
seems to be important in building up cause of the eminently satisfactory re- 

bodily resistance to infection — partic- suits following its administration Mal- 

ularly of the respiratory system Such tine with Cod Liver Oil is biologically 

standardized and guaranteed to contain 
four different vitamins — A, B (b,), G 
(b 2 ) and D Biological report on re- 
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COUNCIL 

ACCEPTED 



f economical for vitamin A'- 


Mead’s Halibut Liver Oil 

(Without Viosterol) 

32,000 U.S.P. Vitamin A Units and 200 Steenbock 
Vitamin D Units per gram. 10 cc. and 50 ec. bottles.* 


f economical for vitamin D ' 

Mead’s Viosterol 
in Oil 250 D 

(Contains No Vitamin A) 

3,333 Steenbock Vitamin D Units , ' 
per gram. 5 cc. and 50 cc. bottles. 



1 


-^economical for vitamins A and 


Mead’s Viosterol in 
Halibut Liver Oil 250 D 

32,000 U.S.P. Vitamin A Units and 3,333 Steenbock 
Vitamin D Units per gram. 5 cc. and 50 cc. bottles. 


•brow n bottles m light-proof cartons to protect against deteriorating action 
of light, supplied with combination dropper-stopper 


MEAD JOHNSON & CO., Evansville, Indiana, U.S.A. 
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HEPATIC PATHOLOGY IN EXOPHTHALMIC 

GOITER ' 

By Carl Vernon Weller, MS.MD.FACP, Ann Arbor, Michigan 

In a preliminary report 1 the writer has called attention to the frequent 
occurrence of chronic parenchymatous hepatitis in varying degrees m pa- 
tients with Graves’ disease In the present paper the various lines of evi- 
dence bearing upon the coincidence of these conditions will be reviewed more 
completely, a somewhat more rigidly controlled series will be analyzed, and 
the lesions more fully described, than was possible in the earlier report 

There are four distinct avenues of approach to the problem of the nature 
of the interrelation between the liver and the thyroid gland, particularly as 
it concerns the hyperthyroid state The gross and microscopic changes, 
with which the present investigation is primarily concerned, complement 
certain clinical, functional, and experimental observations which must first 
be reviewed 

I Icterus in Exophthalmic Goiter 

The occurrence of icterus in patients presenting otherwise the signs and 
symptoms of exophthalmic goiter has been noted with sufficient frequency 
to justify investigation of this point It must be recognized, as Lichtman 2 
has recently emphasized, that in such cases the icterus may be an unrelated 
condition, and as such may be due to cholelithiasis, catarrhal jaundice, chol- 
angitis, syphilis, or to any other of the various recognized causes Also, 
icterus m exophthalmic goiter may be due to circulatory changes in the liver, 
associated with cardiac decompensation, thus bringing the liver condition 
into a somewhat remote relationship to the thyroid but without implying 
any specific etiological connection between the two The frequency with 
which icterus is mentioned in case reports of exophthalmic goiter suggests 
that these two groups alone are inadequate to explain all examples and that 
a toxic action on liver tissue may be present 

Habershon 3 ( 1874) noted the occurrence of jaundice m a patient with 
exophthalmic goiter, appearing 10 days before death and increasing mark- 
edly As if to rule out the possibility that it might be due to chronic passive 

* Presented at the Sixteenth Annual Clinical Session of the American College of Physi- 
cians, San Francisco, California, April 5, 1932 

From the Department of Pathology, University of Michigan, Ann Arbor, Michigan 
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congestion, he stated that the liver “ was of a bright-yellow color, anemic, 
and in no way nutmegged ” Eger, 4 in 1880, observed icterus of the skin 
and conjunctiva m morbus Basedowii The liver of this, patient had a 
saffron-yellow parenchyma, perhaps largely because of lipoidosis, when it 
was seen at autopsy Sutcliff 5 (1898) found slight jaundice present in 
“ an extraordinarily acute case of Graves' disease ” Three cases of jaun- 
dice occurring in persons suffering from exophthalmic goiter were described 
by Eder° in 1906 The third case can be discredited, since there was a 
history of cholelithiasis, but in the first there was no cardiac enlargement, 
and in the second the jaundice improved, although certain cardiac symptoms 
which were present remained unchanged An extensive survey of the re- 
ported occurrence of icterus m exophthalmic goiter prior to 1908 is given 
by Sattler 7 

Such observations as these have occurred sufficiently frequently to 
justify certain clinical generalizations which can be found among the more 
complete descriptions of exophthalmic goiter Thus Boothby 8 wrote of 
the “ tendency to gastrointestinal crises of nausea, vomiting and diarrhea, 
with jaundice as a frequent terminal condition m cases of long duration," 
and also “ Jaundice is not an infrequent accompaniment of the late stage 
of a long continued, gastrointestinal, thyroid crisis and is distinctly a dan- 
gerous sign In most instances it seems to be an integral part of the syn- 
drome and due directly to the thyroid intoxication In all probability it is 
only rarely due directly to cholelithiasis or an independent biliary infection, 
although such conditions, if present, may be lighted up and rendered acute " 
Similarly, Crotti 0 may be quoted “ In a few cases of very severe thyro- 
toxicosis, icterus may be observed This icterus is rare, although it is not 
uncommon to observe a yellowish tint of the sclerotics in severe thyrotoxic 
gastrointestinal disturbances The piognosis of this icterus is always bad ” 
Heilmeyer 10 found that among 101 cases of exophthalmic goiter in his 
own clinic, six showed icterus that could not be explained upon any other 
basis These were usually the more severe cases and one pioved fatal 
As to our own material, 35 cases weie chosen from those used in the 
morphological section of this paper as having satisfactory histories for the 
investigation of this point In eight of the 35 theie was some reference to 
jaundice varying from slight to marked 

Various other references to the occurrence of icterus may be found m 
Section IV, dealing primarily with the morphological changes in the liver 
Of special mtci est are those cases in which the evidences of a degen- 
erative hepatitis are so marked as to lead to a diagnosis of acute yellow 
atrophy An example of this type was reported by Kerr and Rusk 11 in 
1922 Their patient, a male, 39 years old, had presented the signs and 
symptoms of hyperthyroidism for a number of months Failing appetite, 
nausea and vomiting were followed by deepening icterus, extreme weakness, 
cardiac palpitation, diminished liver dullness, bile pigment in the urine, a 
sumconuuosc state and finally convulsive movements of the extremities 
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erance These authors concluded “ It is probable, therefore, that a change 
in thyroid activity in thyrotoxicosis may result m a glycogen free or pooi 
liver, more susceptible to damage by some toxic agent present in this disease, 
or more susceptible to injury by the disturbed thyroid function itself ” 
This conception is not necessarily m contradiction to the generalization of 
Pende 17 ( 1928) to the effect that liver function in respect to urea formation, 
glycogen fixation and mobilization, de-amimzation, cholesterol metabolism, 
and bile production is decreased with decreased thyroid activity and that in 
Basedow’s disease a condition of hyperfunction of the liver exists 

Kugelmann, 18 in 1930, reviewed the rapidly increasing literature upon 
the disturbances m carbohydrate metabolism m exophthalmic goiter and 
reported the results of further studies of the blood sugar curves of normal 
and exophthalmic individuals following the feeding of levulose Pie con- 
cluded that the thyrotoxic liver not only suffers severely as a depot for stored 
glycogen, but also has lost the capacity to transpose large amounts of levulose 
to dextrose and to store it Thus the functional disturbance includes an 
intermediary phase in carbohydrate metabolism 

So constant are the changes in carbohydrate metabolism in exophthalmic 
goiter as evidenced by the discharge of glycogen from the liver, that this 
reaction has been made the basis of a biological test for thyroxin 10 and for 
hyperthyroidism, 20 using the liver of the mouse as the test object Himmel- 
berger 21 modified the technic of the mouse test and showed that the urine as 
well as the blood serum of patients with Graves’ disease contains a substance 
capable of disturbing liver function when injected into mice 

In other respects, as well, there is evidence of disturbed liver function in 
patients with Graves’ disease Heilmeyer 10 (1931) found the uiobilm 
quotient (urine urobihn/stool urobilin) to be elevated in half of six cases 
investigated As tested by the method of v Bergmann and Eilbott, the 
bilirubin-eliminating power of the liver was impaired in each of a group of 
five cases This he believed to be due to a toxic injury of the liver depend- 
ent upon the thyroid hoimone, and not to circulatory insufficiency 

Lichtman 2 found that the galactose tolerance test gave no indication 
of a disturbance of hepatic function in a series of patients with uncompli- 
cated hyperthyroidism Likewise, he found little evidence of appreciable 
distui bance of the excretory functions of the liver as determined by stud- 
ies on the icteius index, bihrubinemia, urobilinuna and urobilmogenuria 
However, “a distui bance m the oxidation of cmchophen has been demon- 
strated m 16 of 20 cases of uncomplicated hyperthyroidism Thirteen of 
these cases showed an increased excretion of oxy-cinchophen in the urine 
up to 150 mg daily Larger amounts, between 150 and 200 mg , or from 
31 to 42 per cent of the standard test dose, were excreted in the remaining 
three cases On the basis of previous experience, this is believed to indicate 
moderate impairment of the capacity of the liver cell to oxidize this sub- 
stance further In no instance was severe impairment of hepatic function 
noted 
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“There was no appaient relationship between the degree of functional 
impanment of the liver and the basal metabolic rate, the known duration of 
the disease, or the peicentage of weight lost In individual cases, however, 
there appeared to be a tendency for the function of the liver cells to improve 
as the basal metabolic rate returned to normal 

“ The constancy of depletion of glycogen m the liver cells in animals 
that have been fed thyroid substance and probably in clinical thyrotoxicosis 
suggests that the disturbance in oxidation of cmchophen is related to the 
capacity of the cells to store and mobilize glycogen ” 

III Evidences of Hepatic Dysfunction in Experimental 

Hyperthyroidism 

In this section will be reviewed the evidence to which Lichtman referred 
m the quoted paragraph preceding, that which indicates an alteration in 
liver function in animals to which thyroid substance or thyroxin has been 
administered 

In 1905, Schryver 23 found that the livers of thyroid-fed animals showed 
a greater degree of autolysis after 24 hours than those of the non-thyroid-fed 
control animals However, when thyroid had been fed foi eight days or 
more, an opposite effect was observed 

A large proportion of the studies in this field have dealt with caibohydrate 
metabolism Cramer and Krause 23 showed m 1913, that when small 
amounts of fresh thyroid gland are administered for two to three davs to 
rats or cats fed on a carbohydrate-rich diet, the liver will be found to con- 
tain only traces of glycogen This effect they found to be due to an inhibi- 
tion of the gl) cogen ic function of the liver, and not to an increased utiliza- 
tion of carbohydrates It was not accompanied by glycosuria Parhon, 24 
Kuriyama, 25 and Fukui 26 all found the hepatic glycogen greatly diminished 
in experimental hyperthy roidism Kuriyama found that in fasted rats the 
liver glycogen reappeared abundantly after the ingestion of a comparatively 
small amount of food If a sufficiently large amount of food were admin- 
istered to thyroid-fed rats, liver glycogen might sometimes reappear to a 
limited extent, but the quantity of glycogen so stored was much smaller 
than that m fasted rats which had received food with a fuel value several 
times less 

With puie thyroxin, and also with liver extract, Reinwem and Singer 27 
demonstrated an increased use of 0 2 by living liver cells when these sub- 
stances were applied to them m concentrations of 10" s to 10 -11 An inhibit- 
ing effect was noted at a concentration of 10" 5 

Dresel, Goldner, and Himmehveit 28 concluded that only to a slight de- 
gree, if at all, does thyroxin have a direct effect m inciting tissue oxidation 
After injection of thyroxin, split products derived from proteins appear m 
the liver in increased amount, and it is these, and especially tyrosin, thev 
believe, which are responsible for the elevated rate of oxidation With 
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this conclusion these authors felt that they had demonstrated a circulus 
vitiosus in that thyroxin leads to an increased output of tyrosin , and tyrosin 
in turn, combining with iodine in the thyroid, builds thyroxin 

Under prolonged thyroid feeding other changes take place in the liver 
which quantitatively more than offset the loss of weight due to the lack 
of glycogen This was shown by Simonds and Brandes 20 who rendered 
dogs thyrotoxic by heavy thyroid feeding for periods varying from 32 to 
100 days In these dogs the actual liver weight was m every instance 
greater than the theoretical liver weight as calculated for the final body 
weight The mean difference was 26 per cent greater, although the mean 
loss of body weight was 31 per cent In contrast, in the animals suffering 
from inanition, but not thyrotoxic, the actual weight of the liver was less 
than the calculated value with but a single exception These authors sug- 
gested that increased functional activity and increased rate of blood flow 
might explain the failure of the livers of thyrotoxic animals to lose weight 
to the expected degree, resulting in a relative, if not an actual, hypertrophy 
In this connection it may be noted that Hewitt 30 found that the liver was 
frequently hypertrophied m white rats which had leceived 0 1 gm or more 
of fresh thyroid substance per day These results were in accord with 
those of Hoskins 31 who, two years before, had found that in thyroid-fed 
albino rats the liver was relatively considerably heavier than m the controls 
Females showed an increase in the absolute weight of the liver of 26 7 per 
cent and 30 5 per cent for the older and younger groups respectively, and 
males showed increases of 24 4 per cent and 6 4 per cent in the correspond- 
mg groups 

IV Structural Changes in the Liver in Hyperthyroidism 

The clinical observations of icterus in patients with exophthalmic goiter, 
the results of testing hepatic function in such patients, and evidences of 
hepatic dysfunction or hyperfunction in experimental hyperthyroidism, as 
reviewed in the three sections preceding, presage the occurrence of demon- 
strable structural changes in the liver under such circumstances Experi- 
mental evidence of such, as well as descriptions of hepatic changes in human 
mateual, are affoided by the literature 

Hepatic Lesions in Experimental Hypothyroidism In addition to the 
examples of actual or relative hypertrophy of the liver in experimental 
animals fed th>roid substance, as noted in the preceding section, theie are 
but few references to changes in the liver in the experimental group Far- 
rant 32 stated that the livers of cats and rabbits, fed thyroid gland, showed 
fatty degeneration, most marked around the centers of the lobules In a 
‘'tilth directed especially toward the heart in experimental hyperthyroidism, 
Ilaslumoto 33 found parenchymatous degeneration of the liver cells about 
the efferent \eins, \arying from “ fatty degeneration ” to necrosis These 
change^ were sometimes found throughout the lobule, but were never con- 
fined to the periphery Hypertrophy of liver cells, mitotic figures and 
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double nuclei were found in the peripheral zones While the evidences of 
chronic passive congestion coincided with marked myocardial changes, the 
parenchymatous degeneration did not 

Gross and Miaoscopical Changes m the Liver m Exophthalmic Goiter 
In 1880, Eger 4 gave a detailed history of a case of hyperthyroidism in 
which icterus of the conjunctiva and skin had been noted At autopsy the 
livei was found to be atrophic, the left lobe having the appearance of being 
but an appendage to the right The parenchyma was saffron-yellow grossly, 
and microscopically showed lipoidosis, with intact liver cells remaining only 
in areas Fai ner 34 mentioned “ atrophic cirrhosis of the liver ” in his Case 
I, and “ marked atrophic cirrhosis ” in Case IV This patient showed an 
icteric coloration of the skm and body fluids Cirrhosis hepatis was re- 
corded by Askanazy 35 in a patient with slight icterus m the course of exoph- 
thalmic goiter In a second case the anatomical diagnosis was an atrophic, 
c j anotic nutmeg liver Microscopical findings for these two were not given 
In a third case the liver was described as an atrophic, cyanotic nutmeg liver 
with an area of coarse lobulation and fatty change, but in the microscopical 
description only a central cirrhosis was mentioned 

Although our own observations were made in the course of routine au- 
topsies, and without reference to any previous description, search of the 
literature reveals several references to precisely the same type of interlobular 
hepatitis as that to be described, in association with exophthalmic goiter 
I quote (in translation) from Dmkler’s 36 description of the liver m his 
first case “ The liver showed a considerable accumulation of fat droplets 
in the peripheral cells of certain acini , in the cells of the central regions only 
by means of the method of Marchi was it possible to demonstrate a deposit 
of very finely divided fat In individual areas there were found in the 
septa of Ghsson’s capsule submiliary cell-collections, of which the unit ele- 
ments were in part round and in part oval cells, separated one from another 
by a fibrillar intercellular substance ” 

Marine and Lenhart 37 wrote “ In a significant number of the long- 
standing cases [of exophthalmic goiter] coming to autopsy, cirrhosis of the 
liver has been obsened In the gross such livers are reduced in volume, 
sometimes smooth, sometimes slightly granular and again distinctly hob- 
nailed The extent of the connective tissue increase varies from a slight 
thickening of the portal spaces to well-marked fibrous bands The liver- 
cells usually exhibit some degree of fatty metamorphosis ” In four of six 
cases coming to autopsy at Lakeside Hospital, a diagnosis of atrophic cir- 
rhosis was made 

Landau 38 found in some cases cirrhotic lners which had not been 
diagnosed during life Histologically, this lesion was easily differentiated 
from stasis-induration Thus he felt that it must be referred to a toxic 
etiology 

Although particularly concerned with alterations m the islands of Lan- 
gerhans, Pettavel 39 gave a very good description of changes in the liver 
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in certain of his cases of exophthalmic goiter Of the liver of his third 
case he stated that the connective tissue of the extensions of Glisson’s cap- 
sule was increased in a patchy manner between the acmi In the increased 
connective tissue there was a slight lymphocytic infiltration Rarely the 
spreading growth of the connective tissue became confluent so that small 
islands of liver tissue were entirely enclosed by it New-formed bile ducts 
were not seen In the fourth case, also, he referred to the localized inter- 
stitial hepatitis, but this case was complicated by miliary tuberculosis Also 
Rautmann 40 described a local increase in the periportal connective tissue, 
with lymphocytic infiltrations Such changes he attributed in part to long 
sustained stasis-hyperemia and in part to preexisting complications (cir- 
rhosis) Yet he recognized a double etiology — circulatory and toxic — for 
the lipoidosis of the liver cells The cirrhotic changes in the liver are 
mentioned also by Holst, 41 who referred to the frequency of urobilinuna in 
patients with exophthalmic goiter 

Assmann, 42 whom Lichtman 2 followed closely, postulated four groups 
of patients who might show icterus in coincidence with exophthalmic goiter 
In the second group he placed those depending upon cardiac insufficiency 
Yet he illustrated this group by a case in which the liver showed, in addition 
to high grade lipoidosis, localized atrophy of the lobules At the periphery 
of the atrophic lobules there were increased interstitial connective tissue, 
infiltration with round cells and slight bile duct proliferation These 
changes are not those resulting from chronic passive congestion or stasis 
In a third group Assmann placed those cases, chiefly with severe general 
toxicosis and rapidly lethal outcome, which m the more severe form pass 
over into an acute yellow atrophy These he believed to be very probably 
related etiologically to the hyperthyroidism The two patients used to il- 
lustrate this group both survived so that examination of liver tissue was 
not possible 

The first clinical observation of a condition which might properly be 
consideied acute yellow atrophy in association with exophthalmic goiter 
was that of Kerr ll * 13 His patient was a male, age 39, who first showed 
icterus on the fourteenth day following a bilateral partial thyroid lobectomy 
for hyperthyroidism Liver dullness was diminished and bile was present 
in the urme Death occurred two days later At autopsy a diagnosis of 
“ h\perplastic goiter with chronic interstitial strumitis ” was established 
The li\er weighed 1290 gm Its surface was coarsely granular and of light 
brownish red color On section, the normal structure was obscured and 
the color was an opaque reddish-brown with numerous scattered hemoi- 
rhagic blotches On microscopical examination there was almost complete 
loss of the normal architecture In the periportal regions there was a 
marked diffuse infiltration with lymphocytes and some plasma cells Be- 
yond [central to] these l>mphocytic masses were areas showing the remains 
of necrotic liver cells, infiltrating lymphocytes and leukocytes and hemor- 
rhage* The illustrations accompanying the description show a very ex- 
tenshe ne*crosis of the parench} ma and fully justify the clinical diagnosis 
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In the year following the first report by Kerr, Raab and Terplan 12 de- 
scribed a similar instance under the title of “ Basedow's Disease with Sub- 
acute Yellow Atrophy” Loss of weight, weakness, vomiting, rapid and 
sometimes lriegular pulse, and icterus had marked the clinical course The 
liver weighed 1160 gm Consistency was reduced, the cut surface was 
diffusely yellow with dark red areas, and the periportal and interacmar 
connective tissue stood out m relief Microscopical examination showed 
extensive necrosis, lipoidosis, deposits of bile pigment, and localized mfil- 
tiations of round cells and leukocytes in the necrotic areas Fibroblastic 
proliferation and new-formed bile ducts gave evidence of attempted repair 
The entire picture was that which may properly be called subacute acute- 
yellow-atrophy of the liver 

Barker, 44 also, has described atrophy and necrosis of the liver in con- 
nection with a severe thyro-mtoxication 

V The Hepatic Lesions in a Selected Series of Autopsies upon 
Patients with Exophthalmic Goiter 

In the course of routine histological examination of autopsy material 
from patients who have shown the clinical and histopathological evidence 
of exophthalmic goiter, such retrogressive changes in the liver as simple 
and pigment atrophy, cloudy swelling, and particularly degenerative fatty 
infiltration are noted frequently It is impossible to attach specific signifi- 
cance to such changes because of their very frequent occurrence m a large 
number of conditions other than thyrotoxicosis Many patients with 
Graves’ disease have been operated upon recently and anesthesia alone may 
cause degenerative fatty infiltration of the liver While a thyrogemc origin 
for such acute degenerative processes is not at all unlikely, there is at present 
no method available for proving that such is the case These changes are 
probably expressive of rather temporary states in the constantly varying 
and probablv often abnormal metabolism of the liver cells 

To a lesion of another type which has been noted from time to time, 
and to which reference has already been made in the survey of the literature, 
no such transient character can be attributed This lesion can best be 
designated as a patchy chrome parenchymatous vita lobular hepatitis In 
its slightest form this is made known by a slight enlargement of the islands 
of Glisson (portal canals) with tymphocyte infiltration In more marked 
degrees there is a notable increase m the connective tissue, which enlarges 
the islands so that the liver lobules tend to be encircled by this increased 
fibrous connective tissue and isolated one from another as in atrophic cir- 
rhosis From the usual form of atrophic cirrhosis, this lesion differs in 
being irregularly distributed through the substance of the liver, many islands 
escaping entirely Also, when present to a marked degree, there is a slight 
intralobular invasion at the periphery of the lobules As compared to 
atrophic cirrhosis these lesions show less bile duct proliferation m the in- 
creased stroma, although some new formation of bile ducts is always present 
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Fig 1 Interlobular hepatitis of slight degree Slight fibrosis and lymphocytic infiltra- 
tion This and the following photographs are from the livers of patients with exophthalmic 
goiter 



F lc < ? Shghtljr more marked degree of chronic hepatitis than in the preceding figure 
blight bile duct proliferation as well as fibrosis and lymphocytic infiltration m an island of 
Olisaon. 
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Fig 3 Well marked and active chronic interlobular hepatitis Heavy lymphocytic infiltra- 
tion Inflammatory process encroaches upon the peripheral zone of the lobules 
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Fig 4 Fibroblastic proliferation and moderate lymphocytic infiltration of the portal canal 
A less active and presumably older process than that shown in figure 3 
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Fig 5 Extensive development of stroma in an island of Glisson Marked infiltration with 
lymphocytes Degenerative fatty infiltration of the neighboring liver cells 


Fig 6 



Older residual fibrosis greatly enlarging the island of Glisson Increased bile ducts 




£ ig 8 Old residual fibrosis in an island of Glisson This shows well the concentric fibrosis 
frequently seen about the blood vessels of the portal canals 
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when the islands are greatly increased in size In an older but not neces- 
sarily more extensive stage, the connective tissue may be moderately hyaline 
in the greatly increased portal canal, and the lymphocytic infiltration re- 
duced to a minimum Rarely are livers seen with areas of necrosis still 
present in the parenchyma, but the extensive patchv fibrosis encountered 
more frequently, having small groups of liver cells scattered through it as 
m advanced atrophic cn rhosis, may well represent a region m which necrosis 
has been present Variations in the extent and age of this form of inter- 
lobular hepatitis are shown in figures 1 to 8, all of which are taken from 
cases used in the series under consideration 

From the microscopical description and the illustrations it will be ap- 
parent that this lesion cannot be recognized by the methods of gross pa- 
thology when present in the lesser degrees When more marked the appear- 
ances are those of a more or less localized atrophic cmhosis, a diagnosis 
which has rather frequently been assigned to such livers as already pointed 
out in the preceding section of this paper 

Having observed this form of chronic parenchymatous hepatitis m as- 
sociation with exophthalmic goiter m a number of instances, it appeared 
that there might be q significant correlation between the two conditions 
However, impressions thus gained are apt to be deceptive, for when interest 
is once aroused, the occurrence of the anticipated phenomenon usually car- 
ries more weight m memory than its absence It therefore became desir- 
able to undertake, as far as was possible, a controlled study of the coincidence 
of such li\er changes with exophthalmic goiter The method of parallel 
series seemed the only suitable approach 

From a series of 61 autopsies upon patients who had had undoubted 
clinical manifestations of exophthalmic goiter with the diagnosis verified 
b) microscopical examination, or whose thyroids gave definite histological 
evidences of that disease even though the clinical diagnosis had not been 
full) established before death, all were eliminated in which factors known 
to be significant in the production of hepatitis were present Thus one or 
more cases were eliminated for each of the following latent syphilis, acute 
and chiomc cholecystitis, cholelithiasis, leukemic infiltrations and toxemia 
of pregnancy This left a final group of 48, in respect to each of which 
no known cause of hepatitis existed other than the possibility that it might 
he due to thy rotoxicosis 

Since chronic hepatitis, particularly m a minimal degree, is occasionally 
encountered without known cause m the livers of patients who have not 
had Gra\es* disease, it became necessary to establish a further control of 
the selected material This was done by matching each patient with another 
of the same sex and of approximately the same age, excluding the same 
group of conditions known to produce pathological changes in the liver, but 
also excluding G raxes* disease The incidence of chronic hepatitis was then 
ascertained m the two series with the following result 
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Graves’ 

Control 


disease 

series 

No chronic hepatitis 

6 

33 

Slight chronic hepatitis 

16 

14 

Well-marked chronic hepatitis 

26 

1 


48 

48 


Care was taken to use the same standards throughout Chronic hepatitis of 
slight degree occurred with approximately the same frequency in both series 
Under this heading were placed all livers showing a slight increase m size 
of the portal canals with small infiltrations of lymphocytes It is doubtful 
whether a reaction of this degree can be considered of significance in the 
present investigation In the Graves’ disease series but six were without 
hepatitis, while this was true of 33 of the control series On the other 
hand 26 of the Graves’ disease series showed a well-marked chronic hepa- 
titis as compared to one m the control series (This single case may have 
some special interest Review of the protocol showed that this patient, 
whose death was caused by a pituitary tumor, had a well-marked hypoplasia 
of the adrenals Since adrenal hypoplasia is of constant occurrence in 
individuals with the Graves’ constitution, there may be a significant rela- 
tionship involved ) 

Such a marked difference in the occurrence of hepatitis in the two series 
seems to establish the fact that a definite significance attaches to the coinci- 
dence of Graves’ disease and chronic interlobular hepatitis of the type 
descnbed Whether a direct or indirect causal relationship exists between 
them cannot be answered with certainty at the present time It is not 
unreasonable to surmise that the same active principle, which in small 
amounts increases the metabolic activity of the liver and leads even to hyper- 
trophy of the organ, and in somewhat larger amounts causes the discharge 
of stored glycogen and inhibits glycogenic function, may in still larger 
amounts prove actively destructive, producing localized degenerative changes 
and even necrosis Furthermore, it is easy to reconcile the cirrhotic effect 
of such an agent acting in a moderate degiee for a prolonged period with 
the actively necrosing effect observed m those examples of exophthalmic 
goiter in which the clinician, properly enough, has made a diagnosis of 
acute yellow atrophy of the liver Thus it seems probable that the patchy 
interlobular hepatitis found associated with Graves’ disease, like the more 
or less similar forms of chronic hepatitis of which the etiology is known, is 
dnectly or indirectly of toxic origin The suggestion that this hepatitis is 
of circulatory origin can be dismissed by calling attention to its peripheral 
position m the lobule Chronic passive congestion, “ nutmeg liver,” as- 
phyxiative central necrosis, or even a so-called central cirrhosis may be 
present without m any way resembling or creating confusion with the 
island changes and peripherally encroaching hepatitis found in so many of 
the patients with Graves’ disease 

It is not within the scope of this paper to undertake an analysis of the 
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very difficult question as to whether there is a correlation between the extent 
and seventy of the liver changes and the general intensity of thyrotoxicosis 
as gauged by clinical standards There is some evidence to show that such 
a correlation exists, particularly in those cases in which there are evidences 
of extensive damage to the liver parenchyma 

Summary 

That the liver may be, and frequently is, involved m Graves’ disease is 
shown clinically by the occasional occurrence of icterus, marked degrees of 
which are known to be of serious import in this disease , physiologically, by 
the accumulating evidence of altered liver function in such patients, experi- 
mentally, by the evidence of hepatic dysfunction following administration 
of thyroid substance and thyroxin, and morphologically, by structural 
changes in the liver, varying from slight degrees of chionic hepatitis to a 
widespread degenerative and necrotizing process which must be considered 
an “ acute yellow atrophy ” In a series of 48 carefully selected cases of 
Graves’ disease, well-marked hepatitis was found in 54 per cent, while a 
matched control series of the same size yielded but a single case (2 per cent) 
with well-marked hepatitis As usually seen, this liver lesion is interlobular, 
is patchily distributed, involves the penpheial portion of the lobules to a 
moderate degree, and shows relatively more fibrosis and lymphocyte infiltra- 
tion than bile duct proliferation It may be characterized as a patchy 
chronic pai enchymatous interlobular hepatitis Correlation with the sever- 
ity and duration of thyrotoxicosis is indicated, but as yet unproved 
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A PAINLESS HISTAMINE SKIN TEST: AN 
EXPERIMENTAL STUDY * 

By Samuel Perlow, M D , Chicago, Illinois 

In 1927 Thomas Lewis 1 demonstrated that the histamine skin reaction 
consisted of three distinct factors, (1) a local dilatation of the capillaries, 
venules, and arterioles by direct action which caused a purplish areola, (2) 
a local increase in the permeability of the walls of the minute vessels by 
direct action, which caused a wheal at the site of the injection, and (3) a 
widespread dilatation of the surrounding arterioles by local reflex action, 
which was visible as a red flare He also demonstrated that if the circula- 
tion was cut off completely a purple spot would appear but no wheal or flare, 
and that coldness of the skin retarded the reaction In 1928 Starr 2 used 
this test in a study of peripheral circulation in diabetics Using the method 
of pricking the skm through a drop of histamine, he found that the changes 
suggesting a reduction in circulation were (1) delay m the appearance of 
the reaction, (2) delay in the appearance plus a reduction of the intensity of 
the reaction, (3) failure of either flare or wheal to appear, (4) failure of 
both the flare and the wheal to appear and the reaction to consist of only a 
purple spot which was a sign of complete obstruction of arterial circulation 
With tins method of performing the test, Starr found that normally the 
reaction was at its height m two and one-half to five minutes 

De Takats 3 modified the method of performing the test, and instead of 
puncturing the skin through a drop of histamine he injected 01 cc of 
1 1000 histamine solution mtradermally The reactions by this method 
are the same as those described by Starr The areola is a narrow purplish 
border about the site of the injection The wheal is irregular but sharply 
defined and is usually one-half to one centimeter in diameter The flare sur- 
rounding it is also irregular but is not raised and extends for one to two 
centimeters in each direction In the Peripheral Circulatory Clinic of the 
Michael Reese Hospital our experience has been that the reaction is more 
intense and easier to read when the histamine is injected mtradermally than 
when the skm is pricked through a drop of the solution The test is fairly 
accurate as a means of determining circulatory efficiency and agrees closely 
with the oscillometric readings and the skin temperatures Besides diminu- 
tion m circulation other factors which cause a delayed or absent reaction are 
degeneration of cutaneous nerves, previous use of histamine in the same 
spot, injury of the skm by ultra-violet and roentgen-ray or burns, and va- 
rious skm diseases 

One of the great faults of the test when performed by the method of 
mtradermal injection is its painfulness Although the pam lasts only a 

♦Receued for publication April 15, 1933 

From the Peripheral Circulatory Clinic of the Michael Reese Hospital 
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Table II 

The tests were made simultaneously, 1 1000 histamine being used on the lateral 6ide and 1 2000 histamine ia{% novocaine on the medial 
side of the extremity 
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second or two, its excruciating sharpness frequently gives rise to bitter 
complaints on the part of the patient, especially when it is necessary to repeat 
the tests at intervals to note changes m peripheral circulation The work 
here reported was undertaken with a view to establishing some modification 
of the test which would be as rapid and as accurate as the 1 1000 histamine 
mtradermally but not as painful Various dilutions of histamine alone and 
m combination with novocame were tried In table 1 is a list of solutions 
used and of the results obtained The tests were performed on the volar 
surface of the forearm of a normal subject In each case sufficient solution 
was injected mtradermally to make a primary wheal 2 mm in diameter and 
the pain due to the insertion of the needle was discounted 

A study of the table reveals that the size of the reaction and the intensity 
of the pam vary directly as the concentration of the histamine when used 
alone To prevent the pam, correspondingly stronger solutions of novo- 
caine are necessary The combinations which gave excellent histamine 
reactions without pain were 1 2000 histamine m % per cent, 1 per cent and 
2 per cent novocame, 1 1000 histamine m 1 per cent and 2 per cent novo- 
caine and 2 1000 histamine in 2 per cent novocame Although the stronger 
solutions of histamine gave more rapid and more intense reactions the 
severe inflammatory changes that they induce constitute a serious objection. 
When 2 1000 histamine and 4 1000 histamine solutions were used, alone 
or with novocame, a hemorrhagic inflammatory area was formed at the 
site of the mj’ection which peisisted for several days As these severe 
reactions were obtained in normal skm, one can readily see the danger of 
using such strong solutions of histamine in testing skm with deficient cir- 
culation In such cases it is best to use the weakest solutions which give 
good reactions 

We have found that 1 2000 histamine in V 2 per cent novocame is such a 
solution The test is painless and the reaction in the skm is intense and 
rapid enough to be practical To determine the efficiency of this solution 
m skm with deficient circulation a few such cases were tested (Table 2 ) 
There was no noticeable difference between the reactions following injec- 
tions of 1 1000 histamine and those pioduced by 1 2000 histamine in 
Vi per cent novocame 

The results of this series of tests showed that skin with deficient cir- 
culation reacted as intensely to 1 2000 histamine 111 % per cent novocame 
solution as it did to 1 1000 histamine alone In both cases the height of 
the reaction was reached m 10 minutes 

Conclusion 

A painless but efficient histamine skm reaction may be obtained by in- 
jecting intradermalh 1 2000 histamine m J /> per cent novocame solution 
1 he reaction may be riad at fi\e minutes but is best read at 10 minutes 
when it is at itb height 
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INTRAVENOUS VACCINE THERAPY IN CHRONIC 

ARTHRITIS * f 

By William B Rawls, M D , F A C P , B J Gruskin, M D , and 
A Ressa, M D , New York , N. Y 

Much attention has been focused on the subject of chronic arthritis 
during the past few years and a survey of the literature shows an increasing 
belief in the streptococcal etiology of this condition 11 2 * 3> 4> 5 ’ *' 7> 8 * °* 10 ’ 11 

Many points of similarity have been noted between chronic arthritis, 
especially the so-called rheumatoid type, and rheumatic fever 12 Menzer, 13 
in 1902, m an endeavor to explain the peculiar action of his serum in 
rheumatic fever, advanced a theory which, in many respects, resembles the 
modern concept of allergy More recently, Swift 14> 16 ’ 10 ’ 17 and Zinsser 18> 10 
have brought forth evidence that the pathogenesis of rheumatic fever can 
be explained by the existence in certain individuals of a condition of hyper- 
sensitiveness (allergy or hyperergy) to streptococci, resulting from re- 
peated low grade infection or from the persistence of foci of infection in 
the body This hypothesis has been applied in a measure also to chronic 
arthritis Cecil 7 believed that bacterial allergy might or might not influence 
the clinical picture of chronic arthritis 

Expel imental investigations by Swift et al 2Q - Sl * 23 - 22 on the reactions of 
animals to infection with streptococci under various conditions, have shown 
that the reactive state of these animals was conditioned largely by the mode 
of inoculation When made directly into the tissues, the resulting state 
was that of hyperergy but when the preliminary inoculation had been made 
mtia\ enously, the resulting state was one of immune hyposensitivity It 
has been shown 1B ’ 21 that hypersensitive animals can be rendered immunely 
h> posensitive by suitable intravenous vaccination 

Assuming that hyperergy played a role in chronic arthritis and reason- 
ing that the hypersensitive state might be influenced, as shown by Swift 
m animal experimentation, we were prompted early m 1930 to study the 
effects of the intravenous use of phenolized, unheated, autogenous vaccines 
pieparcd from organisms with high agglutinin titers The necessity of 

* Presented as a Clime at the Montreal Meeting of the American College of Physicians, 
Febru iry 8, 1933 

From the Arthritis Clinic of the New York Polyclinic Medical School and Hospital 
T While this piper was in preparation the following articles appeared 

1 Clawson*, 13 J , and Faiik, G E Experiments leading to a possible basis for vaccine 

therapy m acute rheumatic lever, Proc Soc Exper Biol, and Med, 1930, xxvii, 964- 

965 

2 SvvirT, II F, Hitchcock, C H, Derick, C L, and McEwen, C Intravenous vaccina- 

tion wnh streptococci m rheumatic fever, Am Jr Med Sci, 1931, clxxxi, 1-11 

3 WiTmauv, \[ , and Ci wvson, B J Chronic arthritis, with special reference to intra- 

venous vaccine therapy, Arch Int Med, 1932, \Iix, 303-320 

4 Clwvsun, B J, and \\ fcTiitRisv, M Experimental basis for intravenous vaccine therapy 

m chronic arthritis with summary of results obtained in patients, Axx Ixt Med, 

1932, v, 1447-1461 
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suitably controlling this work was realized A group of patients was then 
selected, many of whom had previously received other types of treatment 
before coming under our care No other form of medication was used 
A routine clinical study, consisting of the following, was made on each 
patient 

1 Special history and physical examination with emphasis on evidence 
of existing or past rheumatic affections or other allergic phenomena 

2 Special examination by the Nose and Throat, Dental, Gemto-Unnary, 
Gastrointestinal and Gynecological Departments 

3 Urinalysis 

4 Culture of stool 

5 Nose and throat cultures (these were repeated in the case of in- 
definite findings) 

6 Complement fixation using a number of antigens composed of pooled 
strains of their respective bacterial groups 

7 Sedimentation rate 

8 Agglutination reactions with autogenous organisms using the pa- 
tient’s own blood serum 

9 Basal metabolism 

10 Complete blood count 

The bacteriologic and serologic studies were made as follows 

Complement fixation reactions, and cultures of the nose, throat and 
feces were made on all patients Agglutination reactions were made with 
all smooth strains isolated Several reexaminations were necessary m some 
cases Cultures of teeth, gall-bladder or other foci were also made where 
necessary Those organisms having an agglutinin titer of 1 160 or above 
were considered pathogenic 

Throat swabs were incubated m Rosenow’s brain heart infusion over 
night The following morning they were stirred around in the medium 
and discarded The cultures were then allowed to stand a few hours to 
permit settling of the gross particles and the floccules of rough organisms 
Blood agar plates were inoculated from the supernatant fluid and incubated 
in Varney phosphorus jars Some streptococci having high agglutinin 
titers grew poorly in aerobic cultures and successful cultures were more 
readily obtained in the phosphorus jars 

Each type of colony appearing on the blood agar plates was transferred 
to other blood agar plates in order to obtain pure cultures Incubation m 
the anaerobic jars permitted a greater differentiation of the various types 
of colonies than was possible by the usual methods 

The pure growths were scraped from the blood agar plates and trans- 
ferred to 50 cc bottles of Rosenow’s medium A dense growth was 
usually obtained over night The growths were examined the following 
morning and tested for purity Rough strains were discarded The 
smooth strains were centrifuged and emulsified m 5 cc of 05 per cent 
phenol m normal saline After taking a small amount for the agglutina- 
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tion reaction, the tubes were stored in the refrigerator for future reference 
For the agglutination reaction, a series of tubes containing about 1 1 c c 
of saline were placed in a rack The heavy suspensions were added to 
these tubes until the density approximated 100 millions per c c The tubes 
were allowed to stand for two hours to permit the coarser particles to settle. 
Serum dilutions were prepared ranging from 1 40 to 1 10,240 A saline 
control was used An equal volume of the decanted suspension was added 
to each of the tubes of diluted serum, and they were vigorously shaken and 
placed in the water bath at 51° C for two hours They were then allowed 
to stand over night at room temperature Critical comparison was neces- 
sary for an accurate determination of the end-pomt Those organisms 
having an agglutinin titer of 1 160 or over were washed a second time 
and preserved The others were discarded Each suspension was tested 
for sterility before being mixed with the rest of the vaccine 

The injections were given once or twice weekly At each time the 
reactions following the previous injection were recorded (See chart 1 ) 
The same type of syringe and the same gauge needle were used and, in 
calculating the dose, allowance was made for the capacity of the needle 

In the beginning, patients receiving intravenous injections of vaccine 
were taught to take their temperature and were requested to do so at 
two-hour intervals during the afternoon of the day of treatment and the 
following day 

The reactions following the intravenous injection of vaccines were as 
a rule focal, rather than general in nature, the latter having been eliminated 
by adoption of the procedure outlined below Other workers have used 
large initial doses which resulted in general reactions With elevation of 
temperature This made it difficult to determine the influence of protein 
shock as a factor m their work, and their dosage, therefore, was not 
comparable with ours 

Since we were dealing with ambulatory patients who were seen for a 
short period once or twice weekly, the early treatments had to be instituted 
with considerable caution We began by giving initial doses of 5,000 
organisms, but this frequently produced a general reaction with chills and 
elevation of temperature (See Case I ) In order to avoid a general 
reaction, it was found necessary to give an initial dose of not more than 
500 bacteria In many instances, however, it was found that this dose 
would produce a severe focal reaction One ambulatory patient was confined 
to bed for four weeks following an even smaller dose (See Case II ) 

The average initial dose was then gradually reduced until a reaction 
was no longer encountered m the maj'ority of patients This dose was 
found to be about 10 to 20 organisms, depending somewhat on the severity 
of the disease A few of our patients ha\e not been able to tolerate even 
tins small dose. The} showed marked improvement, however, when the 
da->e was further reduced to 4 or 5 organisms In a small group of cases, 
a larger dose could undoubtedly ha\e been given without producing cither 



INTRAVENOUS VACCINE THERAPY IN CHRONIC ARTHRITIS 569 


a focal or general reaction, but the possibility of causing a severe focal 
reaction was too great to warrant such a procedure (See Case II ) In 
the beginning, the dose was increased as rapidly as possible but not suf- 
ficiently to produce an elevation of temperature or a severe focal reaction 
In a number of instances, however, this rapid increase was followed by 
premature ventricular contractions, precordial pain, severe fatigue, dizziness, 
sinus tachycardia, loss of weight, headaches, insomnia, extreme unexplained 
nervousness, disturbances in vision, diarrhea and severe mental depression 
sometimes simulating mild encephalitis Regardless of these reactions, 
some showed improvement in the focal symptoms (See Cases III and IV ) 

Case I 

Mrs J L, white, female, aged 45, diagnosis, advanced rheumatoid arthritis 
Streptococcus virtdans (Brown's classification), having an agglutinin titer of 1 5120, 
was isolated from the throat and a vaccine made from it An initial dose of 5,000 was 
given A severe chill occurred five minutes later Two hours later, the temperature 
reached 103° F There was also a severe delayed focal reaction Five days later, a 
dose of 1,000 organisms was given which was followed by a slight general reaction 
manifested by a slight chill and a temperature of 100 5° F The dose was then in- 
creased to 1,000, 1,500, 2,000 and 2,500 organisms at five day intervals without any 
general reaction Five days later, 4,000 organisms were given (an increase of 60 
per cent) This was followed by a moderate general reaction with a chill, the tem- 
perature reaching 101° F The dose was then repeated without any reaction Five 
days later the patient received 6,000 organisms (an increase of 50 per cent) which 
was followed by a general reaction, the temperature again reaching 101° F The 
next four doses were increased at the rate of 10 per cent with no apparent reactions 
The percentage of increase was then slowly raised to 25 per cent without producing 
any general reaction 

This case demonstrates the difficulties encountered at the beginning of this work 
It also illustrates our contention that the percentage of increase by this method should 
be small 

Case II 

M G M , white, male, aged 24 , diagnosis, rheumatoid arthritis The patient 
was well until June 1930, when he complained of vague pain in the left hip and both 
knees which gradually extended to other joints and became more severe Roentgen- 
ray examination of the spine in September 1931, revealed ankylosing arthritis (Marie- 
Strumpell disease) involving the entire spine, also marked arthritis of both hips, 
wrists, fingers, etc A hemolytic streptococcus with an agglutinin titer of 1 640 was 
isolated from the throat An initial dose of 300 of these organisms was given, with 
no general reaction On the other hand, there was a severe focal reaction with 
marked increase of pain m the right hip, sacro-iliac joints, knees, and entire spine, 
and the patient was confined to bed The pam was severe and was not relieved by 
the usual anti-rheumatic drugs The pain continued to be severe for two weeks, 
after which there was slow improvement He was able to be out of bed four weeks 
from the date of the inoculation Six weeks after the injection he had not fully 
recovered and had more difficulty in walking than previous to the injection of the 
vaccine A dose of 10 organisms at this time did not produce a reaction He then 
stated that he had previously been given vaccine treatments and usually experienced 
severe focal reactions With our present knowledge of the necessity of a small 
initial dose, depending somewhat on the severity of the disease, we would have begun 
with 15 or 20 organisms 
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This case illustrates the extreme type of focal reaction which may occur even 
with a comparatively small dose and this reemphasizes the risk of employing 1 large 
initial doses. 

Case III 

J W, physician, white, male, aged 52, diagnosis, rheumatoid arthritis of five 
years’ duration involving both feet, ankles and both hands An alpha type strep- 
tococcus having an agglutinin titer of 1 1280, was recovered from the throat An 
initial dose of 500 organisms was given which was increased about 25 per cent at 
four day intervals until a total of 12,000 organisms was reached Following this 
dose there was dizziness, precordial pain, severe nervousness, tachycardia and in- 
somnia The precordial pain was occasionally severe and at other times dull and 
aching in character The pain, nervousness, tachycardia and insomnia persisted for 
48 hours and then disappeared The dose was then reduced to 5,000 organisms which 
did not produce an untoward reaction It was then increased to 7,000 and 8,000 or- 
ganisms with no unfavorable result Five days later, a dose of 10,000 organisms was 
given and this was again followed by precordial pain, palpitation, nervousness, dizzi- 
ness, insomnia and fatigue An electrocardiogram was taken at this time, and again 
after all symptoms of the reaction had disappeared In the first record premature 
beats were observed which were no longer present when the second record was taken 
The dose was reduced to 3,000 which was followed by a beneficial response It was 
then increased 10 per cent each time with no unfavorable reaction, until the dose 
reached 14,000 organisms when the above symptoms reappeared Since that time 
the focal symptoms have been markedly improved 

Case IV 

Mrs S R B , white, female, aged 33 , diagnosis, early rheumatoid arthritis in- 
volving the fingers of both hands, both wrists, cervical spine and both knees The 
symptoms began one year before, appearing immediately after childbirth and steadily 
increasing About three months before, the tonsils were removed without apparent 
improvement Two infected teeth were extracted from which a smooth strain of 
Streptococcus viridans with an agglutinin titer of 1 640 was obtained and from 
which a vaccine was made Cultures of the nose and throat yielded strains of Strep- 
tococcus hcmolyticus with negative agglutinin titers They were not used in the 
preparation of a vaccine as they were considered unimportant Stool cultures were 
negative Roentgenograms of the hands, wrists and fingers revealed early arthritis 
An initial dose of 50 organisms of the Streptococcus vmdans strain was given on 
November 13, 1931 The dose was slowly increased according to chart 1 until De- 
cember 28, when 500 organisms were given This was followed by a slight focal 
reaction, nervousness and marked dizziness On January 4, the dose was met eased 
to 700 organisms resulting m nervousness, insomnia, inability to concentrate and loss 
of appetite 'I he dose was repeated January 8 and 13 The effects were similar to 
those caused by the previous injection On January IS, the patient still complained 
of di/zincab, occasional attacks of double vision with inability to read, was very ir- 
ritable, depressed and cried frequently She also complained of palpitation and an 
occasional precordial pain The vaccine was discontinued until January 28 By 
this time the nervousness had diminished, the dizziness had entirely disappeared, there 
vv.is consulcrablv less latiguc, less insomnia and her appetite was improved A dose 
of .''0 bacteria was then given which was slowly increased every four days until 
Mircli 23, when it had reached 400 bacteria T his was followed by dizziness, ner- 
vottsiie-s, fitigue and insomnia Lowering the dose was accompanied by disappear- 
ing ot thc'C svmptonis hiitoe the patient was not receiving other medication, and 
<'i'Cv* tnese svmptonis disappeared after the dose had been reduced, it is reasonable to 
attribute tin, ill ette'et-. to the vaceine Hie focal sj mptonis were improved in spite 
ot me constitutional reactions 
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The above cases are presented to illustrate the toxic reactions which 
sometimes followed the use of compaiatively small doses of vaccine 

In order to avoid such reactions, it was found necessary to reduce the 
percentage increase of the vaccines until these symptoms were no longer 
encountered It was considered advisable to establish a procedure which 
would have a tendency to eliminate the above difficulties Criteria for 
determining and tabulating leactions were then established These were 
used as a basis for the following outline of vaccine dosage which has been 
adopted as a standard procedure (chart 1) 

Chart I 


Criteria for Determining Reactions and Suggestions for Dosage 


Type of Reaction 

Symptoms and Signs 

Suggestion for Dosage 
Intravenous 

Method 

1 Focal 

Increased pain, tenderness, redness, swelling 
and/or stiffness of joints previously involved 
or involvement of joints not previously af- 
fected 

A — Reduce 25% 

B — Reduce 75% 

C — Reduce 95% or omit one 
dose 

2 Delayed Focal 

Improvement lasting 2-4 days followed by 
symptoms of no 1 

A — Reduce 25% 

B — Reduce 75% 

C — Reduce 95% or omit one 
dose 

3 General 

General malaise, increased fatigue, lassitude, 
drowsiness, restlessness, chills (with or with- 
out elevation of temperature), nausea, head- 
ache, eye symptoms, vomiting, palpitation, 
precordial pain, premature contractions, 
nervousness, loss of weight, diarrhea, in- 
creased sweating, dizziness, mental depres- 
sion, etc 

A — Reduce 50% 

B — Reduce 75% 

C — Reduce 75% 

4 Delayed Gen- 
eral 

Improvement lasting 2-4 days followed by 
symptoms of no 3 

A — Reduce 50% 

B — Reduce 75% 

C — Reduce 75% 

5 Both Focal 
and General 

Both symptoms of no 1 and no 3 

A — Reduce 50% 

B — Reduce 75% 

C — Reduce 95% or omit one 
dose 

6 Delayed Focal 
and General 

Improvement lasting 2-4 days followed by 
symptoms of no 1 and no 3 

A — Reduce 50% 

B — Reduce 75% 

C— Reduce 75% 

7 None 

No apparent effect from vaccine 

Increase 10% 

8 Beneficial 

Improvement lasting several days 

Increase 10% or repeat 


The following grades are applicable to all the above reactions 
A— Mild 
B — Moderate 
C — Severe 

According to this outline we begin with 10 to 20 organisms and m- 
ciease the dose by 10 per cent for the first few doses If the patient pro- 
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gresses satisfactorily, no effort is made to increase the dose more rapidly 
If there is improvement, the same dose is frequently maintained over a 
long period of time If, after several injections have been given, the 
patient’s condition remains stationary, that is, if there is an indefinite 
response, the dose is increased rapidly, eg from 15 to 25 per cent If, 
after increasing it m this manner, a dose is found on which the patient 
improves, the procedure mentioned above is followed If improvement 
is not obtained in this way it is best to reduce the dose to one-tenth or 
one-twentieth of the initial dose and proceed according to chart 1 In 
some cases a greater percentage of increase may be tolerated but it may 
often lead to a severe focal reaction, the patient may become markedly 
worse and it may require one or two months to repair the damage (See 
Case II ) We, therefore, do not recommend an increase of over 25 per 
cent at any time If a reaction occurs, the dose must be reduced according 
to its severity (See chart 1 ) In some cases we have observed that one 
or more joints have been improved, while others have become worse In 
these instances, the dose is reduced until no untoward reaction is obtained 
in the most hypersensitive joint and the procedure outlined m chart 1 is 
followed 

In the recent cases the weather has been recorded on a chart with space 
for temperature, barometric pressure, humidity, and atmospheric conditions 
and our observations of the reactions have been modified by these reports 
The adoption of the above measures has enabled us to obtain the maximum 
degree of improvement with the minimum of unfavorable reactions The 
following case report (Case V) illustrates the response to treatment based 
on the abo\e procedure 

Case V 

A strain of viridans with an agglutinin titer of 1 10,240 was recovered from the 
throat of a patient w ith arthritis An initial dose of 50 organisms was given, which 
was followed by a fa\orable response This was repeated several times and then 
increased on an a\erage of 15 per cent each time On one occasion, when the dose 
was increased 25 per cent (from 80 to 100 organisms), there was a definite focal 
i eaction Ihe maximum dose gi\en this patient was 100 and the average was 60 
organisms Definite unpro\ement was obtained as shown by chart 2 At the be- 
ginning of treatment, theie wa* a marked involvement of most of the joints of the 
bod>, whereas, alter 14 weeks of treatment, there remained only swelling and stiff- 
ness in the hands and fingers (See chart 2 ) The patient had gamed eight pounds 
in weight, the constitutional sjmptoms were markedly improved and she was able to 
carrj on her household duties without difficult} Ihe sedimentation rate at the be- 
ginning of treatment was 65 mm per hour At the end of 14 weeks it was reduced 
to 35 nun per hour (a drop ot 30 nun ) The basal metabolic rate at the beginning 
of treatment was plus 16 and at the end of 14 weeks it was plus 17 This case 
illustiates the results obtained with the procedure outlined in this paper 

Ax vlysis or 100 Cases 

In the abuse series, \\e* lute used the classification adopted b> the New 
York dimes (bet chart 3 ) 
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Chart III 

Classification of Arthritis and Allied Conditions 

1 Arthritis 

Group 1 (Infectious) 

a Arthritis of rheumatic fever (Synonym Rheumatic disease) 
b Rheumatoid arthritis (Synonyms 1 Chronic infectious arthritis 

2 Atrophic arthritis 

3 Proliferative arthritis 

4 Marie-Strumpell disease and Still’s 

disease) 

c. Arthritis caused by known specific microorganism (Named according to 
etiologic organism) 

Group 2 (Degenerative) 

Osteoarthritis (Sjn Hypertrophic arthritis, including Heberden’s nodes and 
malum coxae senilis) 

Group 3 (Allergic) 

Serum sickness 
Group 4 (Traumatic) 

Includes occupational injuries, loose cartilages, sprains, etc. (Named according 
to joint involved) 

Group 5 (Metabolic) 
a Gout 
b Scurvy 
c Rickets 
d Ochronosis 

Group 6 Neurogenic arthropathy (Including Charcot’s joint, posthemiplegic etc ) 
Group 7 (Mixed) 

Includes any combination of the above 
Group 8 (Unclassified) 

a Any arthritis of uncertain type 
b Any arthritis not included in the above 

2 Allied Conditions 

Named according to etiology, if known, and anatomical part involved 
a Bursitis 
b Neuritis 
c Myositis 
d Fascitis 
e Myofascitis 

(Example Bursitis, traumatic, right subdeltoid) 


In the rheumatoid group, we have included only those cases showing 
the typical, bilaterally symmetrical, spindle-shaped swelling of the second 
phalangeal joints of the fingers There were a large number of cases 
showing a polyarthritis of long duration which is frequently classed as 
rheumatoid arthritis, but they showed evidence of other factors and we 
believed that they should be placed in the mixed group This accounts for 
the relatively large number of cases of mixed arthritis m this series There 
were 48 of the rheumatoid type and 52 of the mixed 

Age Incidence The rheumatoid group occurred with increasing fre- 
quency from the early part of the second decade, reaching its maximum m 
the middle of the third decade, whereas, the mixed group occurred with 
increasing frequency from the middle of the third decade, reaching its 
maximum m the middle of the fourth (See chart 4 ) 

S’e.v Incidence In our series, both types of arthritis were more fre- 
quent in females than in males (See chart 4 ) 
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Sedimentation Rate The highest sedimentation rate was found in the 
rheumatoid group, 84 per cent having a sedimentation rate of 30 mm or 
more per hour (Westergren technic ) The mixed group gave a lower 
rate, 26 (50 per cent) being between 10 and 20 mm , 16 (32 5 per cent), 
between 20 and 30 mm ,8 (15 2 per cent), between 30 and 40 mm ; and 
2 (2 2 per cent) above 40 mm (See chart 4 ) 


Chart IV 



Oar findings agree with previous reports that the sedimentation late 
is higher m rheumatoid arthritis and is proportional to the activity of the 
disease 

Blood Counts Numerous counts were done on a large number of 
patients, to determine the effect, if any, of the intravenous administration 
of vaccine on the red, white and differential blood counts In order to 
determine the normal in relation to meals, time of day, etc the patients’ 
diets were standardized and a number of counts made each hour of the day 
before vaccine therapy was instituted The same procedure was followed 
atter the administration of vaccine and compared with the average for the 
same time of the day There was no significant difference (See chart 5 ) 
Duration of the Disease The maximum was 16 years, the minimum, 
three months, and the average, three years 

Joints Involved The principal difference in the findings of the two 
types oi arthritis was in the greater frequency of involvement of the 
fingers, hands and mandible m the rheumatoid group In both types the 
Knees, ankles, wrists, hands, shoulders, feet and fingers were more fre- 
quently imohed. It is also of interest to note the frequency of involvement 
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of the cervical and lumbar spine (see chart 6) and to note that the initial 
symptoms frequently occurred in the cervical spine 


Chart V 
Blood Counts 


Average Blood Counts Before Vaccine Therapy * 


Time of 
Day 

9 

RBC 

VVBC 

Hgb 
per cent 

Differential (per cent) 

Polys 

Lymph 

Mono 

Eos 

9am 

4,450,000 

|Hr h J v 

80 

58 

33 

— 

3 

10 a m 

4,300,000 

K jSSfli 


56 

34 


4 

11am 

4,180,000 

m ; ;]W| 


60 

32 


2 

12 a m 

4,700,000 

m ; ; j®| 


58 

30 


3 

1pm 

4,540,000 

^ 


58 

28 


3 

2pm 

4,400,000 

m fit®! 


60 

31 

8 

1 

3pm 

4,150,000 

IK 1 1 381 


54 

38 

6 

2 

4pm 

4,310,000 



52 | 

38 


3 

5pm 

4,400,000 

6,100 


54 

34 

Efl 

2 


Average Blood Counts After Vaccine Therapy t 


Time of 

Interval 

after 

RBC 

: 

WBC 

Hgb 

per 

Differential (per cent) 


Day 

Vaccine 



cent 

Polys 

Lymph 

Mono 

Eos 

■ 

1 hr 

4,300,000 

■ffB 

80 

56 

33 

7 

4 


2 hrs 

4,280,000 


78 

54 

35 

8 

3 


3 hrs 

4,440,000 

roJhj iK 

83 

58 

30 

8 

4 


4 hrs 

4,650,000 

6,800 

80 

55 

33 

9 

3 

2pm 

5 hrs 

4,460,000 

7,600 

79 

59 

32 

8 

1 

3pm 

6 hrs 

4,320,000 

7,400 

82 

52 

40 

8 

1 

4pm 

7 hrs 

4,200,000 

8,300 

83 

55 

34 

6 

1 

5pm 

8 hrs 

4,400,000 

8,000 

84 

51 

37 

8 

4 

6pm 

9 hrs 

4,320,000 

7,800 

82 

56 

33 


4 

9am 

24 hrs 

4,530,000 

6,800 

85 

52 

39 


2 

3pm 

30 hrs 

4,640,000 

8,000 

83 

58 

34 


1 

9am 

48 hrs 

4,400,000 

7,800 

84 

56 

35 


2 

3pm 

54 hrs 

4,530,000 

8,300 

89 

57 

34 


3 

9am 

72 hrs 

4,310,000 

7,400 

83 

53 

38 


2 

9 am 

90 hrs 

4,400,000 

6,800 

77 

59 

31 

8 

2 

9am 

120 hrs 

4,700,000 

8,300 

79 

55 

36 

8 

1 


* Counts were made hourly during the daytime for four days The figures given repre- 
sent the average for each hour, based on a study of 25 patients 

t Similar observations were made and extended over a period of five days after each dose 


Foci No foci were removed in this group after treatment was insti- 
tuted and all those mentioned below had previously had some form of 
treatment without apparent benefit 

There were 33 patients who had previously had teeth extracted, with 
improvement in six cases (18 per cent) , 30 had had tonsils removed with 
improvement in three (10 per cent), six had had cholecystectomies with 
improvement in three (50 per cent) , four had had gynecological operations 
with no improvement, four had received massage for an infected prostate 
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with improvement in one (25 per cent) This makes a total of 90 patients 
who had previously had foci removed or treated, with improvement in 18 
(20 per cent) 

Chart VI 



An effort should be made to remove foci of infection but this alone is 
insufficient to effect a cui e After-treatment is necessary to obtain maximum 
improvement 

Treatment 

In the rheumatoid group, the longest penod of treatment was 22 months, 
the shoitest, four months, the average, 10 months 

In the mixed group, the longest period of treatment was 20 months, 
the shortest, four months, the a\erage, nine months 

The injections were usually given twice weekly The dose was never 
\er> high in any case, the highest single dose given being 10 millions; the 
lowest, 10 organisms, and the average, from 500 to 2,000. Many patients 
did not receive more than 500 organisms at any time No other medication 
was given 

Results 

In order to appraise the results obtained, it was necessary to establish 
criteria on which to base conclusions We adopted the following (1) 
reduction m pain, swelling and stiffness with increase of function; (2) 
lessening of an) deformities, (3) improvement m constitutional sv mu toms, 
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and (4) lowering of the sedimentation rate As previously mentioned 
consideration was given to variations of the weather and most of the group 
were observed during both winter and summer months An effort was 
made to determine the percentage of improvement, based upon the above 
criteria, and any patient with less than 25 per cent improvement was 
considered unimproved 

Of the rheumatoid group (48 cases), 39 (81 35 per cent) were im- 
proved and nine (18 65 per cent) were unimproved Of the mixed group 
(52 cases), 40 (77 per cent) were improved and 12 (23 per cent) were 
unimproved Of the total number of cases studied, 79 per cent were 
improved and 21 per cent unimproved These results were obtained with 
patients who had had arthritis for a considerable time In another series 
of patients with a shorter duration, we have obtained a higher percentage 
of improvement Improvement was in general inversely proportional to 
the duration of the disease 


Discussion 

It became apparent from weekly observations over a period of several 
years, that natural remissions m rheumatoid and mixed arthritis were much 
less frequent than in rheumatic fever When present, they were evanescent 
in character Although this constancy of symptoms is unfortunate for 
the patient, it is a valuable aid in the interpretation of the effects of any 
type of treatment Therefore, we chose for this study patients with rheu- 
matoid or mixed types of chronic arthritis which had run a chronic course 
and was either at a standstill or was growing progressively worse It is 
unwise to suggest a fixed dosage to be used in all cases The routine 
procedure as outlined in chart 1 was used merely as a working basis, a 
starting point from which one must deviate according to individual varia- 
tions The percentage increase in dosage which may be tolerated by 
different patients is extremely variable This phenomenon may be explained 
in part by the difference in the sensitivity of each patient and partly by 
the degree of specificity of the vaccine used The persistence of foci of 
infection will tend to maintain a degree of hypersensitiveness which inter- 
feres with the progress of vaccine therapy and retards improvement In 
cases presenting an extreme sensitivity to the autogenous vaccine and in 
which it is impossible to obtain improvement, a “ hidden ” focus of infection 
should be sought 

In the beginning, we attempted to increase the dose as rapidly as ad- 
vocated by other workers but, as previously mentioned, this produced 
unfavorable reactions We believe that better results are obtained by 
maintaining a small dose over a long period of time 

Since we began tins work, the proportion of patients who have been 
given vaccines intravenously has steadily increased More than 300 pa- 
tients with chronic arthritis (rheumatoid and mixed types) of all grades 
of severity have been treated by the above methods Although improvement 
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has not occurred in all, the results have been far more satisfactory and 
encouraging than with other methods of treatment which we have used. 

Summary and Conclusions 

1 Patients with rheumatoid or mixed types of chronic arthritis were 
treated by the intravenous administration of vaccines under suitably con- 
trolled conditions The antigens used consisted of phenolized, unheated, 
autogenous strains of streptococci having high agglutinin titers with the 
patients’ own serums 

2 Repeated small doses of vaccine given intravenously tend to desen- 
sitize the patient 

3 A plan for the general administration of such vaccines has been 
outlined This can be followed in ambulatory patients with little danger 
of causing unfavorable reactions 

4 We have been unable to increase the dosage as rapidly as other 
authors have advocated 

5 We have purposely avoided the term “ cure.” We believe it rash 
to make such a claim until patients have been followed over a prolonged 
period 

6 Improvement has been obtained in 79 per cent of the cases 

7 We believe these results warrant further studies along similar lines 

Our thanks are due to Mr George H Chapman of the Clinical Research Laboratory for 
his cooperation m working out the bacteriologic and serologic studies described in this paper 
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XANTHOMA ACCOMPANIED BY HYPERCHOLESTER- 
OLEMIA, OCCURRING IN AN OTHERWISE NORMAL 
INDIVIDUAL, AND IN AN INDIVIDUAL WITH 
ACROMEGALY AND DIABETES * 

By Thomas Hodge McGavack, A B , M D , and H Clare Shepardson, 
AB, MA, MD, FA CP, San Ftancisco, California 

The study of fat metabolism, and of the role it plays in the animal 
economy, has been diligently pursued by many investigators, especially in 
recent years As a result of this impetus, lipoid metabolism, and particularly 
cholesterol utilization, is being investigated constantly in a great variety of 
pathologic conditions 

Alteration in the normal utilization of the lipoid substances is found 
ordinarily as a complicating condition m some more profound disease 
process, although it may occur spontaneously However, regardless of the 
etiology of such disturbance, the accumulation of the lipids in the organism 
frequently acts as a morbific factor, the effects of which may ramify to 
distant parts of the body 

Disseminated xanthomatosis, exclusive of xanthoma palpebrarum is an 
unusual manifestation of disturbed fat metabolism resulting from an infil- 
tration of lipoid substances into the skin and other tissues It may occur 
either as a complication, usually of diabetes mellitus, or as an idiopathic 
condition It is a rare disease as is evidenced by the fact that of 18,400 
consecutive medical admissions to The Johns Hopkins Hospital, xanthomas 
were found in only 3 instances 1 It should be added, however, that treat- 
ment of the disease does not usually require hospitalization Bloch 2 col- 
lected and analyzed 96 cases of the disease and these represent all of the 
idiopathic t>pc appearing m the literature to 1931, in which blood cholesterol 
determinations have been made Wile 3 has recorded all of the known in- 
stances of familial xanthoma involving 14 families and including 42 patients 
Xanthoma diabeticorum is also rare In 1924, Major 4 reported 3 cases 
and reviewed 71 others previously appearing in the literatuie We have 
appended a chronologtcall} arranged list of the 23 cases reported since that 
time. 3 bringing the total number of known diabetic xanthomas to 97 
The concomitant occurrence of acromegaly and diabetes mellitus has 
been well established, 0 ' 7,3 although disseminated xanthomatosis complicating 
such a condition has been recorded in but two instances 0 ’ 10 In both of 
these, as m the second case here reported, the acromegaly had preceded 
bv some time the onset of the diabetes 

While xanthomatous tumors have been known to occur m the absence of 
Joakd blood cholesterol values, 11 ' 13,13,11 and indeed m the presence of 
* for publication March 20, 1933 

. } r \ ,H V ^ of Medicine and the Metabolic Clinic, University of California 

^ i Sar Francisco, C di term i 
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values as low as 44 mg per cent, 15 hyperlipoidenna and hypercholesterolemia 
are decidedly the rule Ingi am 10 observed low values for cholesterol in seven 
out of 58 cases studied, but Wile, Eckstein and Cuitis 12 and also Rowland 17 
have suggested that the xanthomatous lesions make their appearance only 
in the presence of an hyperlipoidenna, low lipoid values subsequently may 
be obtained although the tumor nodules remain unchanged They believe, 
“ that a disordered fat metabolism in which cholesterol undoubtedly plays 
a part as a constituent of the body lipoids is responsible for xanthoma ” 
Bloch 2 and Schaaf 11 have presented evidence showing that disturbance in 
the normal proportionate relationship between the various lipoids of the 
blood (cholesterol, cholester esters, phosphatides, fatty acids, neutral fats 
and soaps) is the determining factor for their deposition in the blood and 
tissues, “ All the lipoid constituents with the exception of soaps are in- 
soluble m water Consequently they do not exist in the serum in a dissolved 
form, but in that of a finely dispersed stable emulsion The normal pro- 
portion of all the lipoid constituents must be maintained in the blood, in 
order that they should fulfill their proper function The proportions, which 
normally exist between the lipid constituents of the blood and between these 
substances and the albumin of the serum, constitute the best index of the 
stability of this complex emulsion If the proportion is changed consider- 
ably in any direction, i e , if the amount of any, or several, of these constitu- 
ents is altered, the result, according to the laws of colloidal theory, is a 
disturbance in the stable aqueous, lipoid emulsion, the blood serum A 
disproportion of this kind leads to a coarsening of the lipoid particles in 
the emulsion, and in the higher degrees to separation and finally precipitation 
of individual constituents in the tissues — m a word, to xanthomatous le- 
sions ” 2 Rowland, 17 Leites, 18 Weber, 19 and Jaffe 20 all conclude that the 
production of xanthoma results not merely from a passive “ supersatura- 
tion ” precipitation, but rather from an active process in which the reticulo- 
endothelial system plays an essential role The absorptive and secretive 
power of this system for cholesterol has been shown to vary with changes 
in its physiochenucal state 1S so that, “ All the varied xanthoma manifes- 
tations can be brought back to a single pathologic principle, the reticulo- 
endothelial system is infiltrated by certain substances ” 17 

The typical xanthoma cell is a reticulo-endothelial cell infiltrated with 
lipoids The lipoid disturbance is apparently primary, 21 ’ 22 ’ 23 a fact which 
may explain why xanthomatosis is most commonly associated with diseases 
such as diabetes, nephritis, and obstructive jaundice in which there is likely 
to be an increased blood cholesterol -°* S1 * _4 ’ 23 ’ 26 Deposit in the reticulo- 
endothelial tissues is secondary However, as Weidman 27 points out, 

** Some factor m addition to the mere presence of hypercholesterolemia and 
young connective tissue cells is necessary to the development of xanthoma 
tuberosum ” Other contributing factors m the formation of these unusual 
nodules mentioned by various writers and of interest in connection with the 
cases here described include the duration of the blood condition, trauma, 2 '* 
local vascular supply 17,22 and local or systemic infection 17,28 
5 
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Case I 

E W , an American, male, carpenter, aged 27, entered the clinic September 19, 
1931, complaining chiefly of a papular eruption on the palmar surfaces of his hands 
as well as other parts of his body His only other complaint was the infrequent 
occurrence of abdominal distention and gaseous eructations after meals His family 
history was unimportant and lacked any example of a dermatosis similar to his own 
His personal anamnesis included measles and whooping cough in childhood, appen- 
dicitis (operated) at the age of 17 years, and a Neisserian infection of six to seven 
weeks’ duration at the age of 18 years His present troubles began about two years 



i*n. I Cast I Lesions about the elbows as they appeared m November 1931 

prior to entry with slight pain on kneeling and the simultaneous appearance of 
pipit! ir, grouped lesions over both knees Within the next six months similar nodules 
appeared on the p dinar suriace of both hands and about the elbows Within the last 
six months, pipultx have appeared over the buttocks and along the entire posterior 
Mirtace ui the thighs Hit lesions are painless although discomfort results from such 
irnt ition a-, pressure 'I he abdominal distress after meals had been noted for several 
vt.irx, v. is inttrnmtuu m ch trader, and occurred usually after eating highly seasoned 
or * grci-»> ’ mods Hi a diet consisted essentially of meats and starches, few green 
veget inks were intlud.'d It is particularly interesting that he has never liked or 
e i*eii butvcr or other fats Colfte and tea were rarely used, he customarily drank 
t.w »»- ■>? x pints ut nome-orewed beer daily 
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Physical examination revealed a well developed man weighing 72 kg (1584 
pounds) and measuring m height 162 5 cm (5 feet, 5 inches) Abnormal findings 
were confined to the skin, which displayed firm, papular and nodular, yellow to saffron- 
colored, lesions distributed o\er the extensor surfaces of both elbows, both knees, the 
buttocks and the posterior aspects of both thighs, in the palms of both hands and on 
the fingers (figures 1 and 2) These lesions varied m diameter from 2 mm to 1% 
cm , being smallest on the thighs and palms of the hands and largest about the elbows 
and knees 


,» ** ~ J 



Fig 2 Case I Lesions in the palms of the hards as they appeared in November 1931 


Laboratory findings The urine had a specific gravity of 1,019 , sugar and albumin 
were absent The sediment contained only the normal constituents The fasting 
blood sugar was 110 mg per cent A sugar tolerance curve show r ed the following 
levels after the ingestion of 100 grams of glucose Fasting, 105 mg per cent, one-half 
hour, 122 mg per cent, one hour, 115 mg per cent, two hours, 98 mg per cent The 
fasting (14 hours) blood plasma cholesterol was 1075 mg per cent (average of two 
determinations on a single specimen) The carbon dioxide combining power of the 
plasma w r as 53 1 volumes per cent The blood plasma chlorides were 556 mg per 
cent, the non-protein-nitrogen 38 9 mg per cent, the urea nitrogen 17 1 mg per cent 
Cholecystography by the oral method revealed a normally functioning gall-bladder 
The rose bengal test for liver function was normal, showing 55 per cent excretion 
of the dye m the first eight minutes, and an additional 33 per cent in the second eight 
minute period Results of the blood count ivere red blood cells 5,450,000, hemo- 
globin (Sahli) 9S per cent, white blood cells 7,650, polymorphonuclear neutroplnles 
71 per cent, eosinophiles 3 per cent, basophtles 1 per cent, small lymphocytes 18 
per cent, large lymphocytes 6 per cent The basal metabolic rate was minus 6 1 per 
cent Roentgen-rays of the skull, chest, ieet and legs showed no evidence of bony 
change, nor did the vessels of the extremities appear sclerosed 

Course This is summarized in chart 1 On an ordinary diet from September 
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19, 1931 to October 22, 1931, the patient’s blood plasma cholesterol fell from 1075 mg 
per cent to 742 mg per cent On the latter date his dietary regime was changed to a 
high carbohydrate, low fat, low cholesterol diet (CHO 350 gm, P 70 gm, and F 90 
gm ) This was continued until January 16, 1932, at which time a definite softening 
of all of the skin lesions could be noted The blood plasma cholesterol had receded 
to 445 mg per cent The gastrointestinal symptoms remained unchanged Four egg 
yolks daily were then added to the diet Two weeks later, the plasma cholesterol was 
430 mg per cent Because of the obvious lack of effect of the additional egg yolks 
on the cholesterol content of the blood and because of the patient’s dislike for eggs, 
the latter were discontinued Pending an opportunity to hospitalize the patient no 
further changes were made in his regimen until March 5, 1932 He entered the 
University Hospital on this date From then until May 10, 1932, 60 units of insulin 
were administered daily During this period the blood plasma cholesterol varied 
from 56S mg per cent to 402 mg per cent Thyroid substance (Armour’s des- 
iccated) was started early in May, and the dose gradually increased until in diree 



Fig 3 Case I Lesions about the elbows as the> appeared m January 1933 Very marked 
reduction in number and size of xanthoma 

weeks the patient was receiving 5 grains daily This dosage has been continued to 
date (October 15, 1932) with but four pounds loss of weight No change m pulse 
rate and no elevation in the metabolic rate have occurred — the most recent determina- 
tion being 2 1 per cent minus on September 19, 1932 The blood plasma cholesterol 
has fluctuated from 500 mg per cent at the beginning of the period through a low 
point of 357 mg per cent in July to a present (October 15, 1932) \alue of 629 mg 
per cent From the beginning of the administration of the high carbohydrate, low 
fat diet there has been a gradual but definite recession of the lesions, most marked in 
the period of thjroid adihimstration All of the lesions are softer and less rounded 
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About the elbows especially, recession is associated with a change of the nodular 
condition to one of scale or crust formation When the crusts drop or aie pulled 
away, they expose an area of approximately normal skin, suri ounded by a very famt 
er j thematous zone Many of the lesions in the hands and about the elbows have 
entirely disappeared (Figures 3, 4, and 5 ) 



If' i Cl>c 1 fakui m Jamiarj 1033 Lesions about the elbows are fewer m number 

and much softer 

Cist II 

W A. a o3 \eir old single negress fust reported to the clinic October 5, 1928 , 
earning fit generalized weal ness, amenorrhea and blurring of \ision A de- 
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creasing and irregular menstrual cycle — her earliest symptom of ill health — made its 
appearance at the age of 24 years One year later complete amenorrhea supervened 
and has persisted At the age of 30 years, she noticed a disturbance of vision and 
when fitted for glasses, found it “difficult to get a sufficiently wide frame” She 


V. <■ 



Fig 5 Case I Taken in January 1933 Xanthoma have disappeared from palms of hands 


began to require progressively larger gloves and shoes Three months before coming 
to the clmic, aet 33, polyphagia and polydipsia (but not polyuria) made their ap- 
pearance She became increasingly irritable, suffered from severe frontal headaches, 
nocthidrosis, and generalized asthenia 

Physical examination (see figure 6) at that time revealed an individual whose 
appearance was typical of acromegaly The brow was low and wide with wrinkled 
folds of skin and prominent frontal bossae The eyes were widely separated with 
puffy upper lids, widened palpebral apertures and a suggestion of exophthalmos 
There was a bilateral external strabismus The pupils were regular, round and 
dilated The right responded to light but not to accommodation, the left to neither 
light nor accommodation Vision m the right eye was 20/70, using a plus two lens 
Light perception was questionable m the left eye Fundal examination revealed a 
well advanced optic atrophy on the left side There was no choking of either disc 
Perception in the left eye was too poor for perimetric field determinations but the 
right ey e show ed complete blindness over the temporal half of the fundus The nose 
and lips were wide and thick, the malar prominences slightly flattened Marked 
prognathism was apparent The incisor teeth were widely spaced, the tongue was 
huge, wide and long Hair distribution was normal The thyroid gland was normal 
Heart and lungs u ere normal but the bony thorax \\ as enlarged Blood pressure was 
110 systolic and 85 diastolic No abnormalities were noted m the abdomen The 
hands and feet were broad and long The fingers were flat and wide without the 
normal taper (Figure 9) The toes were similarly shaped There was sbght 
cervico-dorsal kyphosis The skin was swarthy with freckles, thick but smooth 
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Laboratoiy piocedtires revealed a negative Wassermann, a basal metabolic rate 
of 4 1 per cent minus, glycosuria and a definitely lowered sugar tolerance (See chart 
2 ) The blood count was normal Roentgen-ray of the skull evidenced “ a marked 
enlargement of the sella turcica with thinning of the anterior and posterior clinoid 
processes and depression of the floor ” (See figure 6 ) Roentgen-rays of the hands 
and feet showed “ some clubbing of the distal phalanges but practically no enlarge- 



Fig 6 Case II Photograph and roentgen-ray taken in October 1928, nine years after 
the first symptoms of pituitary disease were noted Low brow with wrinkled skin folds, 
wide separation of eyes, external strabismus, prognathism Note the large sella turcica 
with erosion of anterior and posterior clinoid processes Roentgen-ray findings m 1932 are 
c^uUtally like those shown here 


nient of the bones from sub-periosteal bone Theie is an exostosis in the same place 
on both great toes 'I here are defects in the bone of the terminal phalanges of the 
thumb at corresponding points, and of the left fifth digit about the proximal mter- 
phalangeal joint ” (Dr Stone) 

At this time a diagnosis was made bv Dr Hans Lisser of pituitaiy tumor result- 
ing in acromegaly with amenorrhea, possibly hypophyseal diabetes and optic atrophy 
Covnc \ transphenoidal hypophvsectomy was done October 23, 1928, by Dr 
riuning, trom which recoveiy was uneventful Microscopic examination of the 
excised tumor showed it to he a chromophihc adenoma Within the two weeks im- 
mediately inflowing operation, tour roentgen-ray treatments — each representing one- 
hah ot a skin ery tliema do^e — were given to the hypophjseal region Subsequent to 
operation headache and uocthidrosis promptly disappeared There has been steady 
improvement m eyesight, as was noted bj comparing the perimetric fields taken just 
prior to operation, m October 1928, with those taken in May 1932 Visual acuity of 
trie right c\t has improved irom 20/70 to 20/40, and of the left eye from almost 
cmnnltu. blmdtic-s to 20/120 

l he perMsieiiee ot glycosuria and hyperglycemia despite steaely improvement m 
otuer >v ipptouis usually ascribed to pressure about the hypophyseal region, finally 
’■eesv’tited a diagnosis of true diabetes melhtus Quantitative eare of that con- 
was begun in May 1929 Management of the diabetes, unfortunately com- 
pile *te«S In i puhneaurv alxes-., necessitating hospitali/ation for five weeks m May 
and L.i'e 1“2», ha- been difficult although supposedly the patient has been on only 
hf/'dy ,'iore til m a b is,d diet throughout her illness Abstracts from her record, 
’ t ,n el in 2, give ae suggestion of the difficulties encountered. 
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Summary of Findings m WA (Case II) 
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From about January 1, 1930, to March 21, 1930, the patient did not follow the 
prescribed regime She was admitted to the hospital on the latter date in coma 
After relieving the acidosis, a basal metabolic rate of 21 9 per cent minus was ob- 
tained Daily administration of one grain of dessicated thyroid substance (Armour’s) 
was continued throughout the ensuing year with return of the metabolic rate to 
approximately normal 

From the time the patient was placed on a diabetic regime m May 1929, to 
October 15, 1932, her tolerance for carbohydrate has increased only about 25 gm 
daily Traces to appreciable amounts of sugar have been found m the urine from 



l*jc 7 Ci*e II Xanthomatous lesion* about the elbows as they appeared in July 1932 

time to time While the tasting blood sugar has at times been within normal range, 
it H Usually elevated, and all pott-prandial determinations have revealed a marked 
hyperglycemia In view of these facts, effort was made in April 1932, to determine 
the stale oi the blood lipoid* through blood cholesterol determinations Blood with- 
drawn three hour* alter the morning meal April 12, 1932, showed a glucose content 
of uW nig pi r cent and to'al plasma cholesterol 1150 mg per cent The plasma was 
verv thick and nnlkv For four month* prior to this determination, the patient had 
been taking a moderately high carbohydrate diet (CHO 130, P 70, F 90, Cal 1610), 
upon wnicu she vva* aflov cd to remtm About June 1, 1932, discrete yellowish to 
-lit roil colored nodules of trom 2 inm to 15 mm in diameter began to make their 
apf larmce over die entire trunk and extremum* iSee figure* 7, 8, 9 ) These were 
i numerous md tended to coalesce m the palms of the hands, at the elbows and 
!/<a the 1 no./ On Julv 19, 1932 her postubal t l 1 /* hour) blood sugar was 377 mg 
P-*r and die pla-m i cholesterol S93 mg per cent In an effort to improve the 
to •',« », uotis u milium v huh hid grown steadily worse, a still higher carbohydrate 
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FiC 8 Case II Xanthomatous lesions about the knees as they appeared in July 1932 
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Fig 9 Case II Xanthomatous lesions on dorsum of hands as they appeared in July 
1932 Photographs indicate the most marked localizations of the nodules Isolated tume- 
factions were scattered o\er the trunk, arms and thighs similar to those appearing on the 
right wrist in this photograph Note the flat, wide fingers without the normal taper 
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and extremely low fat, low cholesterol diet (CHO 200, P 75, F 40, Cal 1460) with 
appropriate insulin dosage was prescribed At the present time (October 15, 1932), 
the blood plasma cholesterol has been further lowered to 725 mg per cent, some of 
the lesions on the thighs have disappeared, leaving behind them pigmented scars 



n<j 10 Case II Xanthoma about elbows have almost disappeared and have been replaced 

b> small pigmented scars, January 1933 


1 he remaining lesions ha\e decreased in si/e and are more flattened in appearance 
'1 hose m the palms ha\e cc ised to cause discomfoit when using the hands (Figures 
10 , 11 , 12 ) 

Discussion 

In the first of the two cases here reported, the fact that the xanthoma 
(and probable the lie percbolcstcrolenua) had been present for at least two 
>cars ma\ be responsible for the slowness in involution of the cutaneous 
lcsmn>, as well as the difficulty in maintaining lou'ered blood cholesterol 
'allies It is reasonable to suppose that Case II with pituitary disease of 
at least nine e ears’ duration, and later profound disturbances m carbohydrate 
metabolism, evidenced alterations in blood fat long before* cutaneous phe- 
nomena appeared , at least, the highest recorded cholesterol was noted tivo 
months prior to their onset 

I ueal trauma, consequent upon riding horseback and dm mg a car may 
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Fig 12 Case II Small pigmented scars indicate location of preuous xanthoma 

Januarj 1933 
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have predetermined the eruption of many nodules along the thighs and 
over the buttocks in the non-diabetic case presented It cannot possibly 
account for the location of the other lesions, nor do the lesions of the 
diabetic patient with acromegaly suggest trauma as a factor in their dis- 
tribution 

It is difficult to link the onset of cutaneous nodules with infection, local 
or general, in Case II, for, although she had several minor respiratory 
infections in the spring of 1932, none occurred within five weeks prior to 
the appearance of the skin tumors 

The internal secretions may play a part m xanthomatosis Rony and 
Mortimer, 29 however, have failed to find any effect upon artificially pro- 
duced hpenna m dogs as a result of the administration of the following 
substances insulin, pituitnn, suprarenalm, thyroid substance, parathormone, 
secretin, cholecystokinm, bile salts Their work involved short experi- 
mental periods as well as a hyperlipemia independent of endogenous disease, 
a factor which undoubtedly plays a role m the lipoid disturbances associated 
with pathologic states In contrast to their findings, the weight of clinical 
evidence suggests positive effects from some of these substances under 
certain conditions It has been shown repeatedly that variation in the 
activity of the thyroid gland will materially alter cholesterol metabo- 
lism 20, 30, 31 * 32> 33, 34 > 35 ’ 30, 37 Low blood cholesterol values usually supervene 
when an excess of thyroid is available, and high values when a deficiency 
exists Storage of cholesterol in the reticulo-endothelial cells is decreased 
by thyroid administration 37 The iodine number of the plasma fatty acids 
is elevated m hyperthyroidism 33 Improvement but not total disappearance 
of lesions has been noted m hypothyroidism with xanthomatosis following 
the administration of thyioid substance together with a fat free diet 38 
Favorable results in other non-diabetic xanthoma following the use of 
thyroid extract have also been reported 30 ’ 40 

In our non-diabetic patient with xanthoma, the effects of thyroid ad- 
ministration have been only suggestive although the cutaneous manifes- 
tations have involuted more rapidly and steadily than under any other form 
of treatment The diet, amply adequate for the work performed, has been 
kept constant for the past eight months, thus eliminating exogenous factors 
The acromegalic individual had very moderate doses of dessicated thyroid 
substance (1 gr Armour’s daily) for approximately one year following 
the low basal metabolic test m March 1930 No positive association be- 
tween the xanthomata and the activity of her thyroid gland has been 
obser\ able 

Although Chamberlain 11 found no changes in blood plasma cholesterol 
following the administration of pituitary extract and although storage of 
cholesterol by the reticulo-endothelial system is not altered (histologic 
evidence) by “ solution of pituitary gland,” 37 Moehlig and Ainslee 40 have 
shown the existence of a definite relationship between abnormilities of the 
pituitary gland itself and fat metabolism Furthermore Ralli 0 calls at- 
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tention to the deci eased carbohydrate tolerance which many acromegalic 
patients exhibit, as well as to the incidence of true diabetes melhtus and the 
associated alteration m fat metabolism, occurring with acromegaly Both 
Muller 28 and Franchmi 43 have reported an increased excretion of choles- 
terol in the feces in acromegaly 

Apparently then it must be assumed from the work of various investi- 
gators that retention of the lipoid substances usually is associated with 
increased pituitary activity Furthermore the chronological order of events 
m our Case II makes it reasonable to suppose that the primary disturbance 
in metabolism is to be found in the pituitary gland The secondary mani- 
festation, namely, true diabetes melhtus, as attested by the repeatedly high 
blood sugar tolerance curves, even after relief of all pressure symptoms in 
the region of the hypophysis, appeared much later Lipemia and finally 
xanthomatosis accompanied the hyperglycemia 

Insulin influences fat metabolism through the close association of the 
latter with carbohydrate utilization in the body Thus it has been shown 
that artificial hyperlipemia in depancreatized dogs disappears more rapidly 
when insulin is administered 20 Also it has been suggested 44 > 46 * 40 that 
insulin inhibits gluconeogenesis from fat, while Rony and Chmg 47 have 
demonstrated that alimentary lipemia may be prevented by feeding carbo- 
hydrate with the fat, or by giving insulin These latter workers conclude 
that the passage of sugar into the blood facilitates the passage of fat, and 
this has been confirmed by showing that insulin has a definite influence upon 
the fixation of cholesterol in the tissues 37 ' 43 However, investigations deal- 
ing with the effects of insulin on blood cholesterol have produced contra- 
dictory results, for certain workers 41 ’ 40 have found a reduction of an 
increased, but not of a normal blood cholesterol level subsequent to the 
administration of insulin Also clinically, rapid reduction and disappearance 
of xanthomatous lesions and of hyperlipemia have been observed to follow 
the exhibition of insulin in the diabetic form of xanthomatous dis- 
ease, 4 ’ 50 ’ M ‘ 52 whereas m non-diabetic forms, even in the presence of hyper- 
lipemia, insulin seems valueless 1G> ss 

In the case of non-diabetic xanthoma discussed in this paper, insulin 
exerted no apparent beneficial effect although the experimental period of 
four weeks may have been too short to warrant definite conclusions On 
the other hand, the dosage of insulin used was as high as was compatible 
with the welfare of the individual Moreover, no abnormality of carbo- 
hydrate metabolism is patent m this case Abnormal carbohydrate metabo- 
lism apparently results m changes in fat utilization, the converse is not 
necessarily true Steady clinical improvement of the xanthomatous nodules 
as -well as the hypercholesterolemia has followed the use of insulin in the 
second case recorded, but further observations are necessary to bespeak any 
permanent relief from the therapy instituted However, Rowland 21 re- 
gards the prognosis of xanthoma diabeticorum poor as to the permanent 
disappearance of the cutaneous manifestations and unfa\orable as to life 
expectancy 
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Mattick and Remhard 03 have shown that patients receiving roentgen-ray 
or radium radiation of cancerous lesions develop low blood cholesterol 
values Healing of the cholesterol bone condition m the Schuller-Christian 
syndrome by roentgen-ray therapy but inability to prevent the appearance 
of new lesions has been noted 1,1 28 

The diabetic acromegalic mentioned in this report received two series 
of roentgen-ray treatments to the hypophyseal region, which may have 
delayed the onset of xanthomatosis At least the time interval between the 
onset of the acromegaly and the development of the cutaneous nodules was 
much longer than m the cases of Ralli and of Noothoven 10 

Diet in non-diabetic xanthoma, and diet with insulin in the diabetic type 
probably offers the best therapeutic procedure at our disposal, although 
Rowland 21 suggests that such treatment concerns itself with the hyper- 
cholesterolemia, rather than with the causative factor of generalized fat 
disturbance Muller 26 has reported a temporary postprandial increase in 
the blood cholesterol of both carnivorous and omnivorous animals but notes 
that “ a permanent increase does not depend upon food itself ” Further- 
* more, Hunt 54 and Bhx 35 found no influence upon the blood cholesterol 
values of controlled diabetic patients subsequent to the feeding of foods 
with a high cholesterol content Probably the endogenous metabolism of 
cholesterol in the mam is independent of the exogenous supply But this 
apparently holds true only within certain limits for other workers have been 
able to lower or raise blood cholesterol values in man and in animals by 
sufficiently prolonged low or high fat diets 50,37 ' 08 ’ 59 A statistical report 
from Joslm’s clinic 60 suggests that the average blood plasma cholesterol 
is lower than in clinics where high fat diets are allowed From the clinical 
viewpoint, low caloric diets have proved necessary to bring about an 
involution of cutaneous xanthomata and a reduction of the hyperlipe- 
mia 3. is, ao, oi Wde, Eckstein and Curtis 12 have succinctly remarked that 
“ the best treatment for this affection in the presence or absence of 
glycosuria would seem to be a reduction diet, treating the condition as one 
would obesity ” 

In both cases here recorded low fat, low cholesterol diets have been 
prescribed In Case I, the calories are ample for light work The basal 
metabolism remains noimal regardless of the ingestion of five grains of 
dessicated thyroid (Armour’s) substance daily The xanthomatous nodules 
are gradually but steadily disappearing (figures 3, 4, 5), despite the fluc- 
tuating blood cholesterol Such a course is in apparent contrast to other 
cases m which low caloric equivalents, with or without thyroid extract, were 
necessary to cause involution The diabetic patient with xanthoma has 
been placed on a diet of approximately a basal maintenance caloric require- 
ment Clinical improvement is obvious in the xanthomatous lesions (figures 
10, 11, 12), but carbohydrate metabolism has not yet approached normal 
le\e!s It has been impossible to hospitalize her recently and the suspicion 
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remains that she either consciously or unconsciously ingests more food 
than prescribed 

The unusually high initial cholesterol values found in these patients 
(1075 and 1150 mg per cent, respectively) are of especial interest and for 
that reason were in each case repeatedly checked The method of total 
cholesterol estimation was that of Bloor, 03 and for free cholesterol that of 
Bloor and Knudson 03 As far as we have searched the literature, only two 
instances of higher values are found Engman’s 50 patient with diabetic 
xanthoma had a blood plasma cholesterol of 1,800 mg per cent (normal 
value by the method used, 300 mg per cent) Bloor 64 records a case of 
diabetic lipemia without xanthoma m which the blood plasma cholesterol 
was 1,370 mg per cent (estimation by Bloor’s original method, 1916) 
Brown and Howard 1 found a value for serum cholesterol of 1,000 mg per 
cent in a non-diabetic patient with disseminated xanthoma (method not 
mentioned) In Rowland’s 17 ' 21 cases the highest figures for plasma choles- 
terol m xanthomatosis were just under 600 mg per cent 

In the two patients here described the low whole blood cholesterol de- 
terminations, as contrasted with those for plasma cholesterol, show the 
tendency of the red corpuscles to maintain a constant cholesterol content 
in spite of marked changes in the plasma This is nicely exemplified in 
Case I, in which roughly calculated values for cholesterol in the corpuscles 
have been well within the normal range, despite the high plasma cholesterol 
In this connection Mayer and Schaeffer 65 have suggested that the corpuscles 
of the blood behave more or less as tissue cells, that is, have a fairly constant 
composition in contrast to the blood plasma It is evident, however, that 
this ability of the corpuscles to maintain a normal cholesterol content is 
not complete, as the red cells in an “ emergency ” can also be “ loaded ” 
with fat and phospholipid 28 ’ 04 Such storage of lipoids in the corpuscles 
apparently exists m our second patient 

Because a disturbance m the relative proportions of the individual blood 
lipoid bodies has been suggested as a causative factor in xanthomatosis, 
attempt was made to follow the ester fraction of the blood plasma cholesterol 
in the first case here described On two occasions, this was increased in 
direct proportion to the elevation of the total cholesterol, no conclusions 
are possible without more frequent analyses 

Summary 

1 The incidence of xanthomatosis (excepting the Schuller-Christian 
syndrome and Niemann Pick’s disease) is noted as recorded in the literature 

2 Findings in one case of idiopathic disseminated xanthomatosis, and 
in one case of acromegaly with xanthoma diabeticorum, are recorded 

3 In the non-diabetic individual, moderately restricted diet and thyroid 
gland administration have been attended by a partial involution of the 
xanthomatous lesions High cholesterol feeding for a short period (two 
weeks) did not affect the blood cholesterol level Insulin administration 
had no obvious effect upon either the blood or cutaneous disturbance 

6 
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4 In the acromegalic patient with xanthoma diabeticorum, administra- 
tion of a high carbohydrate, low fat and low caloric diet with insulin, has 
been accompanied by some lowering of the hypercholesterolemia and a 
diminution in the number and size of the skin nodules 

5 Features of especial interest are noted ( a ) the rarity of the condition 
exhibited in the second patient — association of acromegaly, diabetes melhtus 
and xanthoma diabeticorum, (&) the excessively high blood cholesterol 
values in both cases, (c) the low cholesterol content of the blood corpuscles 
despite very high plasma values 

6 Some factors concerned m cholesterol metabolism and in the pro- 
duction of xanthoma are discussed with particular reference to the cases 
reported 

Conclusions 

It is well nigh impossible to make sweeping deductions concerning a 
condition, the incidence of which is so rare as to preclude observations in 
a large senes of cases However, the facts here presented seem to warrant 
the following comments 

1 Disturbed carbohydrate utilization is not a necessaiy anticedent to 
altered fat metabolism 

2 Insulin is without value in the treatment of non-diabetic xanthoma, 
but is important m the management of the diabetic type 

3 Dessicated thyroid substance apparently has a favorable influence 
upon involution of non-diabetic xanthoma 

4 Diets with a reduced fat component and of low caloric equivalents 
afford the quickest method of causing involution in diabetic and idiopathic 
xanthomas 
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ULTRA-VIOLET ENERGY, ITS EFFECT AND 
INTENSITY AT VARIOUS LOCATIONS 
AND ALTITUDES * 

By Meldrum K Wylder, FACP, Robert S Rockwood,| BS, MS, 
Ph D , and Samuel Budd Lippincott, A B , MS, 
Albuquerque , New Mexico 

With direct proof that rickets occurs in the inverse propoition to the 
amount of ultia-violet energy reaching the child’s body, together with the 
understanding of the fact that these short waves produce their effect by 
the activation of ergosteiol, we may activate the ergosterol in our patient’s 
body or we may activate the ergosterol itself and feed it to the patient 
These established facts furnish a foundation for much valuable study 

The work of Hess, Brown, Howland, and Marriott and many others 
has put severe rickets, the rickets as described by the older authors, almost 
out of the picture, or at least in the class of preventable diseases True 
there are many cases of mild rickets, but the deformity producing type 
need never be seen if we but use the agencies at our command 

I recall that when I first went to the southwest, almost 30 years ago, I 
noted the almost complete absence of rickets and discussed it with an elderly 
physician who had gone west ahead of the railroad, and he said, “ Children 
who live m the open m our sunshine don’t have rickets ” 

This study of the ultra-violet part of the spectrum, first begun with 
reference to rickets, has uncovered other possibilities of greater value and 
farther reaching effect 

With Viosterol (the commercial trade name given activated ergosterol, 
which is only bottled sunshine) we have a means of giving a measured 
dose We know that these short waves stimulate calcium and phosphorus 
metabolism, and perhaps mineral metabolism in general Competent ob- 
servers have shown the beneficial effect of tins product m parathyroid and 
m surgical tetany, 1 ’ 2 in hastening the union of fractures, 3 ’ 4 in benefiting 
acrodyma, 6 psoriasis, 6 urticaria, 7 angioneurotic edema, eczema, 8 asthma, 8 
and hay fever 10 , and in hastening the calcification of tuberculous lesions, 
thus checking their tendency to spread “• 12 Menschel 13 reports reduction 
of fever, disappearance of night sweats, increase m weight, formation of 
scar tissue, lessened tendency to hemorrhage and general improvement in 
tuberculous patients In pregnancy, relief of headaches, irritability, fatigue 
and stimulation of fetal development have been reported 14 ’ 15 Backaches, 
headaches, and nervousness accompanying menstruation are said to have been 

♦Read at the Montreal Meeting of the American College of Phjsicians, February 6, 

1933 

7 Dr Rockwood, who worked out this method, devised this apparatus, and made these 
observations, died Nov 23, 1932 before he had completed this study 
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materially benefited 1 * 10 , and shortening of both bleeding and coagulation 
time has been observed 17 * 18 Space will not permit the enumeration of all 
the benefits that have been reported 

We will soon begin to realize that the ultra-violet portion of ordinary 
sunshine which we use so little in modern life, shutting it out as we do 
from our homes, our offices and even our automobiles, has claims to be 
hailed as humanity’s greatest boon 

In the study of the short wave part of the spectrum, much work has 
been done Several different methods are used in making calculations and 
there is no way of evaluating the results of one method in terms of another 
Hill in England has made an extensive study using the acetone methy- 
lene blue method He found that most of the short waves were lost in 
London, while in country places they were not He found a reading of 
41 in the Alps and the highest reading he obtained at Peppard Oxon was 23 
Frawley 20 made observations on the top of the Sierra Nevada’s, *at 
Fresno and at Santa Barbara using the acetone methylene blue method 
Between the hours of 10 am and 2 p m he found a fading of 11 units in 
the Sierra’s, 9 units at Santa Barbara and 9 at Fresno This method takes 
into account only the total amount of fading over a given period, but does 
not permit the estimation of the rate at any particular time 

Larsen and Godfiey 21 made a very extensive series of observations near 
the Pacific coast using the oxalic acid method They made observations at 
Riverside, San Francisco, Yakima, Seattle, Hong Kong and Honolulu, 
all these sites being near the sea and in low altitudes Their observations 
ran over a period of several months and they found wide variations on 
days that were seemingly clear, so much alike that readings might have been 
expected to be about the same These variations were probably due to 
differences in the amount of moisture in the upper atmosphere, which near 
the sea varies widely Such stratification of the atmosphere does not 
perceptibly affect the clearness of the day Their conclusions were that 
the short wave energy reaching the earth’s surface m these locations varied 
so widely that m order to estimate intelligently the proper dosage of 
heliotherapy, observations should be made daily 

In its passage through the earth’s atmosphere the solar radiation reach- 
ing the earth’s surface is depleted by two causes absorption and scattering 
The absorption is due to gases which compose the atmosphere, and occurs 
in portions of the spectrum which are characteristic for each gas Water 
\apor and carbon dioxide produce absorption chiefly in the infra-red, 
oxygen and ozone chiefly in the ultra-violet In the antirachitic part of the 
ultra-violet there is a slight absorption by ozone which is nearly constant 
for all parts of the earth’s surface, since the ozone is held in the layer of 
the atmosphere 30 to 40 miles above the surface of the earth 

The scattering of solar radiation can be divided into two parts that 
due to dust particles, ivhich is practically constant for all parts of the spec- 
trum; and that due to atoms, molecules and ions of the gases, which is of 
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much greater importance in the ultra-violet than in the longer wave length 
regions, since the scattering varies as the inverse fourth power of the wave 
length 

The work we are reporting was done at the University of New Mexico 
in collaboration with the University of Michigan In this work a study 
of the depletion of the solar radiation of a wave length of 3240 angstrom 
units was made The selection of this wave length, 3240, was accomplished 
by means of a system of filters consisting of a Corex A glass filter and two 
silver films The Corex A filter has a transmission band which extends 
from 2500 to 3900 angstrom units, with a broad maximum at 3200, while 
the silver has a narrow transmission band with a sharp maximum at 3200 
These transmissions taken in connection with solar energy give a maximum 
transmission of energy at 3240 This energy was focused by means of a 
quartz lens on a four junction bismuth antimony surface thermopile, and 
the electrical current produced was measured by means of a Leeds and 
Northrup high sensitivity galvanometer 

The construction of the receiver and a photograph of the equipment set 
on a heliostat mounting are shown m figures 1 and 2 



Fig 1 Cross section of receiver (A) silvered Corex filter, (B) quartz lens, (C) 
silvered quartz plate, (D) thermocouple, (E) Dewar flask, (F) hard rubber case 

In this computation the amount of ultra-violet energy of a wave length 
of 3240 angstrom units is expressed in percentage of the radiation of that 
length reaching the outer atmosphere, thus if we arrive at a figure of 40 
per cent, we mean that 40 per cent of the radiation wave length 3240 is 
received at the earth’s surface and that 60 per cent is lost by absorption 
and scattering 

The method of computation takes us into higher mathematics and 
advanced physics and would be too technical for a paper of this nature 
With this equipment, observations were made on the campus of the Uni- 
versity of New Mexico at an elevation of 5100 feet, on the mesa seven 
miles east at an elevation of 5800 feet, at Carlito Springs in the Sandia 
Mountains at an elevation of 6750 feet, and at the Knvanis Cabin on the 
crest of the Sandia Mountains at an elevation of 10,300 feet 

At 12 00 noon on the following dates, at the University Station, the 
readings were as follows 
7 
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Fig 2 Photograph of apparatus set on heliostat mounting 


Oct 

17, 

1931 

33% 

Dec 

5, 

1931 

24% 

Oct 

28, 

1931 

33% 

Dec 

11, 

1931 

23% 

Nov 

14, 

1931 

26% 

Dec 

23, 

1931 

21% 

Nov 

25, 

1931 

24% 

Dec 

30, 

1931 

23% 





Jan 

18, 

1932 

25% 


This shows the effect of the increasing and decreasing air paths during the 
winter months 

Hourly readings were made at the University, October 28, 1931 from 
10 00 am to 3 00 p m 


10 

00 a m 

28% 

1 

00 p m 

25% 

11 

00 a m 

32% 

2 

00 p m 

21% 

12 

00 noon 

33% 

3 

00 p m 

12% 


This shows the effect of the increasing and diminishing air paths as the 
sun approaches and lea\es the meridian 

At Sunset View Station, at the mouth of the canyon, elevation 5,810 
feet, the readings were as follows 

Jamian 8, 1932 from 1 30 p m to 3 30 pm 

1 30 p m 30 9% 2 30 p m 21 8 % 

2 00 pm 27 8% 3 00 pm 18 4% 
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January 18, 1932 

from 11 

30 am to 3 00 

p m 

at same station 

11 

30 

a m 

29 8% 

1 

30 

p m 

28 6% 

12 

00 

noon 

310% 

2 

00 

p m 

25 5% 

12 

30 

p m 

317% 

2 

30 

p m 

21 3% 

1 

00 

p m 

30 3% 

3 

00 

p m 

174% 


At Carlito Springs, elevation 6,850 feet, the following readings were 
obtained 


November 14, 1931 from 10 30 am to 3 00 pm 


10 

30 

a m 

33 9 % 

1 

00 

p m 

36 3% 

11 

00 

am 

36 3% 

1 

30 

p m 

314% 

11 

30 

a m 

39 2% 

2 

00 

p m 

30 5% 

12 

00 

noon 

38 8% 

2 

30 

p m 

28 0% 

12 

30 

p m 

37 7% 

3 

00 

p m 

20 7% 


It is noteworthy that the highest reading on this day was at 11 30 am 
whereas it is usually at 12 30 p m 

On December 5, 1931 at Carlito Springs the readings were as follows 


11 

00 

a m 

319% 

1 

00 

pm 

30 3% 

11 

30 

a m 

33 9% 

1 

30 

p m 

26 4% 

12 

00 

noon 

31 9% 

2 

00 

p m 

26 8% 

12 

30 

p m 

30 7% 

2 

30 

p m 

21 1% 





3 

00 

p m 

15 0% 

again 

the 

highest 

reading 

was obtained at 

11 

30 am 

i and the 


p m reading was higher than the 1 30 p m reading 

The following readings were taken at the Knvanis Cabin on the crest 
of the Sandia Mountains at 10,300 feet elevation on October 30, 1931 from 
10 30 a m to 3 30 p m 


10 

30 

a m 

39% 

1 

00 

p m 

43% 

11 

00 

a m 

40% 

1 

30 

p m 

40% 

11 

30 

a m 

43% 

2 

00 

p m 

35% 

12 

00 

noon 

46% 

2 

30 

p m 

31% 

12 

30 

p m 

47% 

3 

00 

p m 

25% 





3 

30 

p m 

16% 

and on October 

30, 1932 at the same station 





10 

30 

a m 

33% 

1 

00 

p m 

36 2% 

11 

00 

a m 

34% 

1 

30 

p m 

34 0% 

11 

30 

a m 

36 2% 

2 

00 

p m 

29 8% 

12 

00 

noon 

39 2% 

2 

30 

p m 

26 6% 

12 

30 

p m 

40 1% 

3 

00 

p m 

21 1% 
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The larger percentages at the increased elevation jL re due to the fact 
that the light passes through a smaller amount of air, a^d that there is very 
little water vapor at these high altitudes, and a negj^rjble amount of dust 
The lower readings at the campus show the effect dust, smoke and watei 

vapor M 

On November 5, 1932 the following stud [yjf was ma de An airplane 
was sent up to an altitude of 12,000 feet, flyn^ ove r the vicinity in which 
observations were being made on the ground ^ Beginning at 11 45 an 
estimate of the amount of moisture in the air ^ vas ma de at each 1,000 
foot level as the airplane descended, using the uw an d wet bulb ther- 
mometers This took only three minutes at each i\ eve j so that veiy little 
time was lost between readings A reading was also, taken on the ground 
From this data we calculated (using Rockwood’s 22 foi rmu lae), the per cent 
of transmission one might expect at different altitudes The calculations 
gave results as follows 


5.000 feet 27 3% 

6.000 feet 30 6% 

7.000 feet 32 7% 

8.000 feet 35 5% 


9,000 feet 37 6% 

10.000 feet 39 3% 

11.000 feet 415% 

12.000 feet 42 8% 


A direct determination from the ground, altitude 5,050 feet, gave a reading 
of 29 0 per cent Only one direct reading was taken because the observer 
was especially interested m the infra-red determinations during the flight 
We also calculated the per cent of transmission one might expect at the 
different altitudes if the air were dry, with the following results 


5.000 feet 35 3% 

6.000 feet 36 7% 

7.000 feet 381% 

8.000 feet 39 4% 


9,000 feet 40 7% 

10.000 feet 42 1% 

11.000 feet 43 4% 

12.000 feet 44 7% 


By comparing these results we find at 5,000 feet a difference of 12 per cent 
between dry and moist air, and at 12,000 feet the difference is only 1 9 per 
cent and the curves are rapidly approaching each other (see figure 3) 

The following readings were taken on an automobile trip from Ann 
Arbor, Michigan up to Quebec, and back down through Vermont, New 
York, Pennsylvania, West Virginia, Tennessee, Oklahoma, and Texas 
Readings were taken only on fairly cloudless days when it would be pos- 
sible to get a fair estimate A w'ait of three days was made in Oklahoma 
but it was too cloudy to get a fair reading, and as time was limited the 
journey had to be resumed without obtaining a reading 

A reading was taken in the Plains of Abraham, August 22, 1932. 


9.00 am 24 5% 10 20 am 27 3% 

9:30 am 25 4% 10 40 am 30 4% 
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PER CENT 



FEET ABOVE SEA LEVEL 

Fig 3 (a) Dry air (calculated) Rockwood’s formulae, (b) moist air (calculated from 

vapor pressure at different altitudes) , (c) direct determination 

The results were 1 1 per cent lower than a reading at the Knvanis Cabin on 
November 6 

At Norton Mills on the Vermont-Quebec line 

9 00 am 23 6% 10 30 am 33 0% 

9 45 am 27 5% 11 05 am 36 3% 

12 00 noon 37 8% 

The next clear weather was encountered at Romney, West Virginia, 
Au°ust 26, 1932 This reading shows the small percentages m the early 

b * 

morning 


7 

00 a m 

0 9% 

9 

55 am 

21 9% 

8 

00 am 

7 7% 

10 

40 a m 

25 4% 

8 

35 am 

13 2% 

11 

15 am 

26 7% 

9 

15 am 

17 4% 

11 

55 am 

27 0% 




/ 



Fig 4 Observations Nov 14, 1931 (a) University Station, elevation 5,100 ft , (£>) 

Carhto Springs, elevation 6,750 ft 

Fig 5 Observations Nov 6, 1931 (a) University Station, elevation 5,100 ft , (6) 

Ki wains Cabin, elevation 10,300 ft 

Fig 6 Observations, average of several days (<i) University Station, (b) Ktwams 
Cabin 

At Amarillo, Texas, September 3, 1932 the readings were 

2 00 pm 440 % 4 00 pm 123% 

2 45 pm 32 2% 4 25 pm 7 4% 

3 30 pm 213% 

Thus we see that as we get up onto the western plateau the readings are 
higher 

Readings at Colorado Springs yielded about the same results as those 
at the Uimersit} of New Mexico Station, and Pettit’s readings at Mount 
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Wilson Observatory run about the same as our readings at the crest of the 
Sandia Mountains This is perhaps more clearly shown by the charts 
(See figures 4 , 5, and 6 ) We see that at Sunset View the readings are 
uniformly a little higher than those at the University, at Carlito Springs 
they go still higher , and at the crest the readings are consistently higher 
These findings harmonize with the findings of Hill, Frawley and Pettit, 
and while the study does not embrace enough locations over a sufficiently 
long period of time, the results point definitely to the conclusion that in 
high altitudes in arid and semi-arid regions, the percentage of short waves 
reaching the earth’s surface is much higher than in low altitudes where 
the humidity is greater, and that density of population with its attendant 
increase of smoke and dust, also reduces the amount of health-giving rays 
received from the sun The old idea that rickets was a condition which 
increased in proportion to the density of the population was in part true 
For ages it has been the practice of people in search of health, rest, 
relaxation and recuperation to seek the high, dry, arid and senn-arid regions, 
not knowing why they did so except that it was customary and that they 
felt a deep-rooted conviction that they were benefited by so doing 

We now find the scientific justification of this ancient practice As in 
the case of many established practices that have been followed empirically 
for many generations, when we are able to get down to the facts we find 
ample scientific reason and explanation 
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THE INCIDENCE OF HYPERTENSION AMONG 
URBAN JAPANESE* 


By Hirotoshi Hashimoto, Keiji Akatsuka, Ichiro Tsujii, 
and Hajime Shiraishi, Tokyo , Japan 

Cadbury, 1 Cruickshank, 3 Kilborn, 12 and others have called attention 
to the fact that the average blood pressure of the Chinese is lower than the 
average of Occidentals, the difference being about 10 mm of mercury 
Foster 0 found, in his experience, that hypertension is rare in the Chinese 
He found about 20 patients whose systolic blood pressures were more than 
160 mm , among about 4000 patients examined on the medical service of 
the Hunan-Yale Hospital Harns 0 was of a similar opinion concerning 
the incidence of hypertension in Chinese Foster 6 and Tung 18 reported 
that the blood pressures of Occidentals, mostly Americans, living m China, 
were about the same as those of the local Chinese, and that the blood pres- 
sure of the majority of these persons was lower in China than it was m 
America Harris, however, did not find that the blood pressures of Euro- 
peans and Americans living in China, were lower than they would have 
been expected to be if the subjects had continued to live in Europe or 
America 

Musgrave and Sison 13 found the blood piessures of Filipinos to be 
lower than the average given for Americans and Europeans living in their 
own countries, and also they found that the blood pressures of Americans 
apparently were lowered following long-continued residence m the Philip- 
pines On the contrary, Chamberlain J i eported that the blood pressures 
of Amei leans residing in the Philippines differed but little, if any, from the 
average in the United States, and that the aveiage pressure of Filipinos was 
practically identical to that of Americans 

Although the reports fiom the Philippines concerning the blood pres- 
sures of Filipinos, and of Americans residing there, are conflicting, most 
of the investigators in China agree that the average blood pressure of the 
Chinese is lower than the average of Occidentals living m their own coun- 
tries, and that hypertension is rare among the Chinese The causative 
factors of such relatively low blood pressures among the Chinese, however, 
remain open to discussion Various causes have been suggested racial 
predisposition, a climate which lowers vasomotor tone, simplicity of life in 
China, absence of nervous strain, and so forth If the blood pressures of 
Occidentals become lower following prolonged sojourn in China, as has 
been reported by Foster and Tung, the climate of China, or the simplicity 
of life there, may be responsible If such a change in blood pressure does 
not occur during the sojourn of Occidentals in China, and if hypertension 

* Submitted for publication June 26 , 1933 

From the St Luke’s International Hospital, Tokjo, Japan 
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among them is as common when they live in China as when they live in 
Western countries, as has been found by Harris, the hypotension of the 
Chinese may be regaided as due to such factors as constitution of the Chi- 
nese, their mode of life, or their diet 

For those who have an interest in racial blood pressure and in the eti- 
ology of hypertension in general, it might be desirable to present data on 
the average blood pressure of the Japanese, and on the frequency of hyper- 
tension in Japan Ishioka, 10 chief medical director of the First Mutual 
Life Insurance Company, Tokyo, Japan, after a study of the records of 
accepted risks, has stated that the average systolic blood pressure of healthy 
Japanese adults is slightly lower, and the average diastolic pressure decidedly 
lower, than that of Americans of corresponding age Table 1 shows the 


Tablf I 

Average Blood Pressures in mm of Mercury of Healthy Japanese Men, Resident in Japan and 
of Healthy American Men, Resident m the United States of America 


Age, years 

Japanese 

(Ishioka 10 ) 

Americans 

(Symonds 17 ) 

Systolic 

Diastolic 

Systolic 

Diastolic 

15 to 19 

112 7 

67 9 

123 5 

79 5 

20 to 24 

1210 

72 3 

124 2 

80 5 

25 to 29 

120 7 

73 5 

124 5 

81 5 

30 to 34 

122 4 

74 5 

125 1 

82 3 

35 to 39 

123 5 

76 0 

125 3 

83 3 

40 to 44 

126 1 

76 5 

126 4 

84 0 

45 to 49 

127 3 

77 1 

128 2 

84 7 

50 to 54 

133 9 

80 9 

130 2 

85 9 

55 to 59 



133 5 

86 8 


(The diastolic pressure was taken at the end of the fourth phase by Ishioka’ 0 as well as b\ 
Symonds n ) 


average blood pressures of healthy Japanese males of various ages resident 
m Japan, as reported by Ishioka, compared with the average blood pressures 
of healths American males (of all builds), resident m the United States of 
America, as published by Symonds 17 As regaids the incidence of hyper- 
tension among the Japanese, Norris 14 stated, according to Volhard “ The 
Japanese are rarely the subjects of artenal hypertension, a fact which sug- 
gests that diet and mode of life may account for this relative immunity ” 
It has been common experience among physicians in Japan, however, to 
find hy pertension fairly frequently among the Japanese, ever since portable 
sphygmomanometers ha\e been extensively used Such information as that 
of Volhard, and of others, might ha\e been derived fiom clinical experiences 
at a time when handy instruments for estimating blood pressure were not 
so extensively used as at the present, or from unsatisfactory statistical data 
Little information on this point has been found m the medical hteiaturc of 
Japan 

We have derived the data about to be presented here from the records of 
the out-patient department of St Luke’s International Hospital, Tokyo, 




HYPERTENSION AMONG THE URBAN JAPANESE 


617 


Japan From 1926 to 1932, we determined the blood pressures of 16,393 
Japanese In the first two years, 1926 and 1927, we determined the blood 
pressures of all new patients examined m the medical social service section 
of the out-patient department In the last five years, 1928 to 1932, all new 
patients, including all pay patients, were examined Out-patients m the 
social service section were all poor, the majority of them were poorly paid 
wage-earners, and their standard of living was decidedly lower than that of 
patients who could pay ordinary rates for medical examination and treat- 
ment The average income of the out-patients m the medical social service 
section was as low as 684 yen a year for a family of five, whereas 977 yen 
a year is the minimal amount needed for support of a family of this size m 
the part of the city from which our poor patients come This has been 
shown in the estimates made by one of the social workers in our hospital 

The blood pressures of all patients were taken after they had rested 
supine for about 10 minutes The sphygmomanometers used were Bau- 
manometers (mercury) or Tycos instruments (aneroid) , the latter were 
tested frequently against a standard mercury manometer to assure that they 
were accurate The auscultatory method was adopted, while the tactile 
method was used to verify the systolic pressure The diastolic pressure was 
taken at the beginning of the fourth phase, when the clear sound became 
muffled 

The diagnosis of hypertension was made if a patient persistently had 
a systolic pressure of more than 160 mm of mercury, or if a patient had a 
diastolic pressure of more than 100 mm even though the systolic pressure 
was only moderately elevated There were 1,306 cases of hypertension 
among 16,393 out-patients thus examined, or 8 0 per cent Stated other- 
wise, 491 of 6,066 men (8 1 per cent) and 815 of 10,327 women (7 9 per 
cent) had hypertension 

Of 10,058 poor patients, 943 (9 4 per cent) had hypertension 325 of 
3,530 men (9 2 per cent), and 618 of 6,528 women (9 5 per cent) There 
were 363 cases of hypertension among 6,335 pay patients (5 7 per cent) 
166 of 2,536 men (6 5 per cent), and 197 of 3,799 women (5 2 per cent) 
The incidence of hypertension among poor patients was considerably higher 
than among pay patients 

Tables 2 and 3 show the incidence of hypertension by half decades of 
life among, respectively, poor patients and pay patients Among poor pa- 
tients, hypertension occurred in a frequency of more than 10 per cent, at 
as early an age period as 36 to 40 years, whereas among pay patients a 
percentage of more than 10 per cent was found only after the age of 45 
years At later age periods than those just mentioned, the incidence of 
hypertension for men and for women of both groups gradually and pro- 
gressively rose To summarize, the incidence of hypertension was rela- 
tnely low in early adult life, and higher in late adult life, and it was higher 
among poor patients than among pay patients The incidence among poor 
patients began to rise at an earlier age than it did among pay patients 
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Table II 


Incidence of Hypertension Among Poor Out-Patients, St Luke's International Hospital, Tokyo, 

Japan (1926-1932) 
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The diet of the Japanese consists mainly of rice, vegetables, and fish 
The Government Food Committee reported that the average daily food of 
the Japanese consists of 85 per cent carbohydrate, 3 per cent fat, and 12 
per cent proteins Animal proteins, mainly those from fish, comprise not 
more than 15 per cent of the total amount of proteins It was very difficult 
to learn what actually had been eaten by the patients, but there is little doubt 
that at least the poor patients, among whom the incidence of hypertension 
was comparatively high, ate very little meat for meat is fairly expensive 
Only about 0 4 per cent claimed a preference for meat About 32 per cent 
of patients with hypertension used alcoholic beverages, but only about 7 5 
per cent drank to excess About 45 per cent of the patients used tobacco, 
but only 1 5 per cent used it m excessive amounts 

The body weight of about 65 per cent of the patients with hypertension 
was within the normal range Twenty-four per cent of the total number 
were rather thin, whereas only 10 per cent were obese 

It was not lare to find evidence of syphilis among patients with hyper- 
tension Wassermann tests were made of the blood of 614 patients with 
hypertension, and 148 of them, or 24 2 per cent, were positive However, 
of 3,263 Wassermann tests of patients without hypertension, who were in 
the hospital, 821 (25 1 per cent) were positive, which compares fairly closely 
with the incidence among patients with hypertension Of 1,635 women ad- 
mitted to the maternity ward of the hospital, 172 (10 5 per cent) gave 
serologic evidence of syphilis The majority of these women were from 
the same class of people as those who live m the district of the city from 
which the poor patients with hypertension came This 10 5 per cent may 
indicate the incidence of syphilis among healthy women of this class, but 
may not be adopted as a control in our study of patients with hypertension, 
because a higher incidence of syphilis is usually found among patients than 
among apparently healthy people 

Urinalysis made in 746 cases of hypertension, in recent years, revealed 
nephritis in 163 (21 9 per cent) Albumin, erythrocytes and casts, were 
found in the examination of the urine of 19 7 per cent of poor male patients 
and of 25 per cent of poor female patients , and also, in the examination of 
the urine of 23 2 per cent of male pay patients and 14 6 per cent of female 
pay patients About 78 per cent of our patients with hypertension were 
free from any clinical evidence of inflammatory disease of the kidneys Of 
oui patients with hypertension, 22 3 per cent had nocturia Blood chemical 
studies of the majority of the patients with hypertension gave negative re- 
sults The non-protem-mtrogen of the blood of some of the patients ex- 
amined was increased at the terminal stage of the disease 

The fate of the patients with hypertension was studied by repeated ob- 
servation m the out-patient department or by continued observation in the 
ward When they failed to return to the clinic, visiting nurses were sent 
to follow them up In 1926 and 1927 repeated determinations were made 
of the blood pressures of 70 men and 119 women with hypertension In 
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the course of medical treatment, mainly si n pl e administration of bromides, 
there was slight, gradual subsidence, to a lnl e less than 160 mm m the blood 
pressure of a number of these patients <Jf the 70 men, 22 7 per cent, and 
of the 119 'women, 11 per cent, died m L h‘e course of the period of observa- 
tion The male patients were observd for an average of 268 days, and 
the female patients for an average of 3$l days The highest mortality rate 
was in the age period 50 to 60 years The mortality rate was 8 1 per cent 
among patients whose systolic blood pressure ranged from 160 mm to 
180 mm , 14 8 per cent among those whose systolic blood pressure ranged 
from 180 mm to 200 mm , and as higi as 26 2 per cent among those whose 
systolic blood pressure was continuomy higher than 200 mm The im- 
mediate cause of death was considered v> be cerebral hemorrhage in 25 8 
per cent of the cases from which the foregone figures were derived , cardiac 
failure m 29 per cent, and uremia in 22 6 per vent Other intercurrent dis- 
eases were the causes of death m 9 7 per cent l n the remaining cases no 
information was secured on this point In 1928 itid 1929, repeated deter- 
minations of blood pressure could be made of only lb males and 51 females 
The hypertension of 16 7 per cent of the men and of 27 5 per cent of the 
women gradually subsided Of 393 patients who were diagnosed as hyper- 
tension during these two years, 132 were followed for a considerable time, 
the average was 347 days for male patients and 413 days for female pitients 
The visiting nurses reported that 11 of 45 men and four of 87 women «!md 

Comment 

It is very difficult to compare the incidence of hypertension in one coun- 
try with that in any other country, because few data are available that show 
directly the incidence of hypertension in the population at large The re- 
ports of life insurance companies concerning the results of medical examina- 
tions of applicants may show the incidence of hypertension among people 
who are presumably in good health, unconscious of physical impairment, for 
most of those with known cardiovascular or renal diseases do not apply for 
life insurance Some people of the latter group will present themselves to 
hospitals or to medical practitioners if they become ill But it must be 
remembered that many persons are not interested in life insurance, and 
many others who are actually ill are not conscious of physical impairment, 
among the latter are patients with hypertension of insidious onset If data 
fiom the above-mentioned two sources are combined, however, some im- 
pression may be gained of the incidence of hypertension in the community 
Ishioka, 10 of the First Mutual Life Insurance Company, Tokyo, re- 
ported that 60 cases of hypertension were discovered in the medical exam- 
ination of 4,537 Japanese applicants for life insurance, an incidence of 
1 32 per cent lie considered that hypertension existed, if the systolic 
blood pressure was consistently more than 15 mm above the average for 
persons of given age and sex Among the persons with hypertension identi- 
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fied on this basis, average blood pressures within the various age groups 
varied from 153 to 189 mm , mostly more than 160 mm As to the distri- 
bution by age of all applicants examined, 83 6 per cent were less than 40 
years of age, and 16 4 per cent more than 40 years of age The figures of 
Ishioka, just given, may be comparable with those of Frost 7 in America 
Frost studied the records of the medical department of the New England 
Mutual Life Insurance Company, and reported that among 146,992 Ameri- 
cans examined over a period of six years, 1919 to 1924, there were 2,568 
cases of hypertension, an incidence of 1 74 per cent. Any person whose 
systolic pressure persistently was more than 15 mm above the appropriate 
average pressure, and whose diastolic pressure was more than 10 mm above 
the appropriate average pressure, was considered by him to have hyper- 
tension Of all applicants examined, 76 per cent were aged less than 40 
years and 24 per cent more than 40 years The incidence of 1 32 per cent 
among Japanese is a little lower than that of 1 74 among Americans From 
this comparison only, however, it can hardly be concluded that the incidence 
of hypertension among Japanese is lower than that among Americans, if it 
is taken into consideration that the comparison is between the results of two 
investigations carried out on materials of different age distribution 

Concerning the incidence of hypertension among patients in hospital, 
there has been little information m the medical literature of Japan K 
Yasui and S Mori, 10 having determined the blood pressures of all patients 
admitted to the Kyoundo Hospital, Tokyo, during four years, 1925 to 1928, 
found that of 7,365 patients, the systolic blood pressures of 2,689 (36 5 per 
cent) were more than 140 mm and of 1,21S of these more than 180 mm 
Of all patients with hypertension, 43 per cent had nephritis These data 
may be compared with those which have been reported by Gelman, 8 and by 
Sailer 16 from Europe Gelman, who had examined 3,761 patients in the 
Obuch Institute for Occupational Diseases at Moscow, reported that there 
were 344 whose systolic blood pressures were more than 140 mm , an inci- 
dence of 9 1 per cent Sailer found systolic blood pressures of more than 
143 mm m 685 of 4,128 cases (16 6 per cent) at the Umversitats-Klimk of 
Kiel The incidence of hypertension m the patients of one of the hospitals 
in Tokyo, differs markedly from that in the European hospitals named 
Even when cases of nephritis with hypertension have been excluded, the 
number of cases of hypertension in the Japanese hospital would amount to 
19 3 per cent Such a high incidence may partly be attributed to the fact 
that the cardiovascular clinic of tins hospital is well known among people 
of the city, and attracts more patients with hypertension than other hospitals 
attract 

Janeway, 11 m his study of hypertensive cardio\ascular disease in Ameri- 
cans, found that 870 of 7,872 adult patients more than 20 >ears of age 
(11 1 per cent), at some time had systolic blood pressures of 165 mm or 
more Of all patients examined by us, until the end of 1931, in the out- 
patient department of our hospital in Tokyo, 11,258 were aged more than 
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20 years Of 7,303 adults of poor families, 801 (11 per cent) had systolic 
pressures of more than 165 mm , and diastolic pressures of more than 100 
mm Similar pressures were displayed by 241 of 3,955 pay patients (6 1 

per cent) , 

Foster 6 in. his study of the incidence of hypertension in the Chinese, 
referred to the report of the Peter Bent Brigham Hospital, Boston, which 
showed that there were 236 cases of essential hypei tension and 146 cases 
of chronic nephritis with hypertension among 4,940 patients on the medical 
service of the hospital m the two years, 1918 and 1919 The systolic blood 
pressures in these cases were more than 160 mm The incidence of hyper- 
tension among the patients included m the report quoted by Foster, then, 
was 7 7 per cent Among 16,393 Japanese examined in our hospital in 
Tokyo, 1,306 had hypertension, diagnosed by a standard similar to that 
used at Peter Bent Brigham Hospital , this gives an incidence of 8 per cent, 
which is fairly close to the rate of 7 7 per cent found m Boston 

Riseman and Weiss 10 stated that 2 9 per cent of male patients and 6 6 
per cent of female patients admitted to the medical out-patient department 
of the Boston City Hospital in the 45 months from April 1925 to Decem- 
ber 1928, had arterial hypertension The diagnosis of hypertension was 
made by them on 1,620 of 28,906 new patients examined. Of the patients 
with hypertension, the systolic pressure was more than 160 mm in 91 6 
per cent, and less than 150 mm in 3 1 per cent The diastolic pressures 
were more than 100 mm m 66 1 per cent Of 1,620 patients with hyper- 
tension, 281 exhibited evidence of impaired renal and cardiac function, or 
of cerebral hemoi rhage The incidence of hypertension of 2 9 per cent, for 
male patients m the Boston City Hospital, is considerably lower than our 
tate for male poor patients, 9 2 per cent, or our rate of 6 5 pei cent for male 
pay patients, whereas the rate of 6 6 per cent for female patients m Boston 
falls between our two rates for hypertension among female Japanese in our 
hospital in Tokyo namely, lower than 9 5 per cent for poor women patients 
and higher than 5 2 per cent for pay women patients It is evident that 
h> pa tension is predominant m the later years of life Therefore, if a 
compaiatively laige number of elderly patients would happen to present 
themsehes for examination in a certain hospital, there might be encountered 
a larger number of cases of hypertension than in other hospitals In the 
out-patient department of the Boston City Hospital, 54 3 per cent of the 
male patients, and 66 9 per cent of the female patients were aged less than 
45 years In our hospital 79 7 per cent of all male patients and 86 9 per 
cent of all female patients examined in the out-patient department were 
less than 45 years of age 

Although a diet high in protein used to be mentioned as one of the fac- 
tors responsible for inducing the hypertensive cardiovascular disturbances, 
it is of interest to note that hypertension was not rare among our charity 
patients w hose diet is low in protein 

As one of the factors that influence the incidence of hypertension, racial 
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difference has been pointed out by some authors However, of the mixture 
of Oriental races of which the Japanese people are composed, no race which 
is anthropologically different from the Chinese is piedominant, yet hyper- 
tension is more frequently found among the Japanese than among the Chi- 
nese Foster’s finding at the Hunan-Yale Hospital has been mentioned 
earlier in this paper As to climate, that of Tokyo differs not much from 
that of many cities in China The diet of the Japanese, especially that of 
poor people, is rather lower in protein than that of the Chinese 

Fishberg 5 noted that hypertension is not rare among negroes in New 
York City, while Donmson 4 pointed out the fact that hypertension scarcely 
occurs among negroes living in a primitive state in Africa Among the 
patients examined by us, hypertension was found to occur more frequently 
and at earlier periods of life among poor people than among those able to 
pay for medical attention The majority of the charity patients are poorly 
paid wage-earners who are struggling for existence, their daily work in- 
volves much nervous and physical strain Living in a thickly populated, 
factory district of the city, they are not at all protected against the various 
infections that may affect the kidneys or the cardiovascular system If the 
incidence of hypertension among urban Japanese really differs from that 
among the Chinese, the difference should not be attributed to racial peculiari- 
ties but rather might be explained as being due to the different industrial 
environment and the different attitude of the people to it 

Summary 

Comparative studies of the incidence of hypertension among Japanese 
and among Americans or Europeans, based on statistical data derived from 
the reports of life insurance companies and from hospitals in Japan and in 
America or Europe, indicate that hypertension is by no means rare among 
urban Japanese, since it is found nearly as frequently as among Americans 
or Europeans If the incidence of hypertension among urban Japanese is 
higher than among Chinese, the difference should not be explained as being 
due to racial peculiarities, but rather it might be attributed to the more 
intricately organized industrial life of Japan, and the reaction of the Jap- 
anese to the conditions such a life entails 
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GASTROINTESTINAL ALLERGY IN CHILDREN * 

By Horton Casparis, M D , F A C P , Nashville, Tennessee 

The purpose of this discussion is to consider some of the gastrointes- 
tinal allergic manifestations in childien and to suggest their relationship and 
similarity to certain symptoms which occur in adults and which are not gen- 
erally considered as having an allergic basis In this brief discussion no 
attempt will be made to consider extra-gastrointestmal allergic signs and 
symptoms, such as angioneurotic edema, urticaria, eczema, migraine, allergic 
rhinitis, asthma, and so forth, any one of which may result from the in- 
gestion of food to which the individual is over sensitive, but, only evidences 
of local allergic irritation to the gastrointestinal tract will be taken up 

Gastric Manifestations 

Not infrequently one sees infants who begin to vonnt as soon as they take 
food (breast milk') Others may take breast milk well and begin to vomit 
when cow’s milk is begun Still others do well on milk and begin to vomit 
only when other articles of food are added to their diet, such as eggs, orange 
juice, chocolate, nuts, and so forth In other words, one may encounter 
allergic vomiting at any stage of childhood, depending upon when the 
exciting substance which is responsible for the symptom of vomiting be- 
comes a part of the diet I do not mean to give the impression that vomiting 
is a very common symptom of allergy, or that allergy figures very promi- 
nently as a cause when we consider all the vomiting that occurs in children 
Just as alleigy produces many symptoms other than vomiting, so vomiting 
has many causes other than allergy The point is that when allergy is the 
cause of vomiting, the vomiting tends to be of a persistent nature and no 
relief is obtained unless the causative factor is recognized and removed 
completely or partially, or unless chance removes the cause for us, which not 
infrequently happens 

The earliest type of allergic vomiting which we see is that in small in- 
fants which begins when the infant first takes food, or soon after In these 
infants hypertrophic stenosis of the pylorus is nearly always thought to be 
the cause of the vomiting And of course, probably m the majority of 
instances of persistent vomiting at this period, it is the cause However, 

I have seen a number of infants with early persistent vomiting whose con- 
dition had been diagnosed hypertrophic stenosis of the pylorus but whose 
symptoms were rehet ed only when it was found that they were sensitive to 
milk and when the cause of trouble was removed I also know of five in- 
fants who were operated on m various hospitals for hypertrophic stenosis 

* Read at the Montreal Meeting of the American College of Phjsicians, February 7, 

1933 

From The Department of Pediatrics, Vanderbilt University Medical School, Nashville, 
Tennessee 
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of the pylorus, but were found to have no hypertrophy Later their symp- 
toms were relieved when the allergic nature of the condition was discovered 

and the causative factor was removed 

A few months further up the scale of infancy we not infrequently en- 
counter vomiting when new articles of food are added to the diet This of 
course does not necessarily mean that the child is over sensitive to the new 
food unless the vomiting occurs each time the food is given, and even then, 
one looks for additional evidence to prove allergy as the cause A family 
history of allergy in the mother, m the father, or in both is usually present 
when the infant presents this particular symptom of allergy A positive 
skm test to an extract of the food is usually present This, however, is not 
always so, just as in adults Other allergic manifestations m the patient 
such as urticaria or eczema should be sought for, but such skin manifesta- 
tions do not usually occur coincidentally with the gastrointestinal mani- 
festations of allergy In older children one may get a history of previous 
skm manifestations Finally, strong supporting evidence of the true nature 
of the condition is obtained if there is a cessation of symptoms upon elimi- 
nating the suspected food from the diet, and if there is a recurrence of symp- 
toms when the food is again added to the diet Unfortunately the situa- 
tion not infrequently is complicated by the fact that there is m the diet more 
than one food to which the child is sensitive 

It is usually later on m childhood that we meet the familiar condition 
called cyclic or recurrent vomiting Attacks of cyclic or recurrent vomiting 
may not always be due to allergy but I have had occasion m the case of 
several children to prove their allergic basis For example, one 10 year old 
girl had had a number of attacks of cyclic vomiting She was found to be 
skm sensitive to milk As long as milk and milk products were left out of 
the diet there was no trouble Another child had attacks once a year when 
he went to the circus The attacks were attributed to excitement and ex- 
haustion, but on further questioning it was found that he ate peanuts only 
during his visit to the circus, and when tested to peanuts he was found to be 
sensitive The parents doubted the validity of our suggestion that peanuts 
were probably responsible for his trouble and somewhat later gave him 
peanuts A severe attack followed By accident the experiment was re- 
peated several times with the same results There is further evidence and 
support of the allergic nature of cyclic vomiting m that a number of the 
adults who suffer with migraine give a history of cyclic vomiting during 
childhood This of course presumes that migraine is an allergic mani- 
festation 

Intestinal Mani testations 

Again, earh in infancy, one sees children who do not vomit but who have 
seujre intestinal symptoms, such as colic, frequent bowel movements con- 
taining mucus, and the passage of a great deal of gas by bowel The fre- 
quent mo\ ements are* not water} as m diarrht*a, but arc soft, are apt to be 
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small, and nearly always contain mucus The colic mentioned here is gen- 
uine colic and not mere hunger pains which so frequently are called colic 
This type of manifestation is similar to much of the mucous colitis of adults 
In children, however, one seldom sees the spastic type of colitis These 
children gain weight well and develop well if given an adequate amount of 
food but almost run the family crazy until relief from their pain is obtained 
by finding the cause of their trouble and removing it As opposed to other 
children who may temporarily have similar symptoms due to other causes, 
these small infants are not ill but are merely very uncomfortable The 
allergic nature of this condition is readily suspected if one has had previous 
experience with such infants, but proof of the diagnosis is to be obtained 
only by more or less the same methods as those indicated above in connection 
with vomiting Symptoms like these may occur during any stage of child- 
hood and even in adults For example, a small child who had suffered for 
two months with the above mentioned symptoms was found to be sensitive 
to milk and was completely relieved when he was placed on a dried milk 
preparation which of course had been heated Various fresh milk prepara- 
tions had been tried with no benefit The probable explanation of the relief 
which these children often get when placed on a milk preparation which has 
been subjected to prolonged heating is that there are two factors in milk to 
which they may become sensitive and one is apparently heat labile This is 
the explanation recently offered by Lewis and Hayden 1 Another older 
child (12 years of age) passed a great deal of gas, had soft bowel move- 
ments containing much mucus, and had colicky pams in the abdomen He 
was found to be sensitive to chocolate and on repeated occasions later his 
symptoms recurred following the ingestion of chocolate Still another pa- 
tient (an adult) who had complained of marked abdominal pain for three 
years, and for a year had had typical severe mucous colitis symptoms, was 
found to be sensitive to milk and on the removal of milk and all milk prod- 
ucts from his diet all symptoms disappeared and his weight rapidly rose from 
130 to 200 pounds He was six feet two inches tall, very much under weight 
and had made milk and various milk drinks a constant part of his diet for 
the purpose of improving his physical condition Probably because of the 
constant presence of milk m his diet he had become suspicious of the bad 
effects of almost everything he ate None of these suspected foods caused 
any trouble after milk was eliminated On two occasions later the unin- 
tentional addition of milk products ( frozen custard and swiss cheese) to his 
diet resulted in the recurrence to a marked degree of his previous symptoms 
There is another group of individuals whose symptoms probably come 
from intestinal irritation, m whom abdominal discomfort is the chief com- 
plaint Their symptoms m general are similar to those of the group de- 
scribed above except that the bowel movements as a rule are not frequent 
Some indeed of these individuals are constipated The members of this 
group are usually older children and adults The symptoms in certain cases 
have been repeatedly produced by giving to the patients foods to which they 
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are sensitive In some instances there is dull pain, and in others sharp 
cramp-like pain For example, one boy who had had attacks of cyclic 
vomiting for several years began to have abdominal discomfort later which 
prevented his sleeping and caused him trouble during most of the day from 
time to time These latter symptoms had continued for three or four years 
when we first saw the boy and found him to be sensitive to chocolate and 
tomatoes These two articles of food were removed from his diet follow- 
ing which there was complete relief from discomfort and a gain of 10 
pounds m weight during the next month While I have had no opportunity 
to prove the presence of spasm of the intestine in these cases, its occurrence 
is suggested by the fact that relief of symptoms sometimes results from the 
administration of atropine There is much reason also to believe that the 
enterospasm, which is sometimes the only finding when the abdomen is ex- 
plored surgically for appendicitis or intestinal obstruction, is of this nature 
In some cases the severe pain followed some time later by vomiting might 
quite naturally suggest intestinal obstruction Relief has been obtained in 
just this type of patient from the administration of atropine I recognize 
the danger of assuming that symptoms like these have an allergic basis, and 
of course one should never make this assumption except as a last resort 
because of the gieat danger of missing other abdominal conditions with like 
symptoms which produce more serious consequences if the surgeon does not 
intervene However, repeated attacks of this type not localized to the ap- 
pendix legion, associated with eating of certain foods and occurring in a 
patient with a personal or family history of allergy, should always be sug- 
gestive of an allergic etiology In many instances the confirmation of posi- 
tive skin tests may be obtained 

Treatment 

After one finds the food or foods which are responsible for the allergic 
s\ mptoms, treatment consists of removing the offending foods from the diet, 
or of modi f\ mg the food so that it will not cause symptoms, or of modifying 
the patient’s response to the food For example, if a patient is found to be 
sensitive to chocolate, it is not difficult to eliminate chocolate from the diet 
Elimination of the offending food, if this is possible, is the most simple 
method of tieatment and produces the most clear-cut results However, if a 
small infant whose sole article of diet is milk is sensitive to that milk, then 
elimination is difficult In this case it has been found that cow’s milk that 
has been subjected to varying degrees of heat, such as dried milks or evap- 
orated milk, may be taken without producing symptoms, when fresh milk 
cannot be tolerated One of the factors in cow’s milk to which children 
often become sensitive can be completely or partially destroyed by heat If 
this modification of milk does not result in relief of symptoms it then be- 
comc-> nece-^arv , if the symptoms are severe enough, to change to some other 
food, Mich a-> goat milk or m some instances to soy bean preparations 

In older children where there is sensitiveness to several foods, and elimi- 
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nation would unduly restrict the diet, the patient’s response to these foods 
usually can be modified through a process of what one may call desensitiza- 
tion Patients themselves have a tendency to cairy out this desensitization 
through repeatedly taking the foods to which they are sensitive, provided 
they do not take enough to produce severe symptoms This is what the 
layman calls “ out-gi owing ” the condition Desensitization to a food can 
be carried out through starting the patient on infinitesimally small amounts 
of the food by mouth and gradually increasing the amount One must go 
slowly enough to avoid the production of symptoms if possible This re- 
quires a great deal of patience, but we have successfully desensitized a 
number of infants to egg in this manner The same principle is used in a 
more rapid desensitization to one or more foods by subcutaneous injections, 
beginning with very weak dilutions of extracts of the foods and gradually 
increasing the amount One should begin with an amount sufficiently small 
so as to be sure that no demonstrable reaction occurs We often begin with 
as weak a dilution as 1—1,000,000, or even less if the sensitiveness is severe 
In this way we have successfully desensitized a number of children to foods 
to which they are sensitive, or at least have made it possible for them to take 
these foods without any discomfort — foods, the ingestion of which previ- 
ously produced severe symptoms 

The above methods not infrequently are attended by discouraging results 
Failures in many instances may be due to lack of patience, or may be ex- 
plained by the fact that treatment has not included all of the foods which 
are contributing to the symptoms 

I am well aware of the fact that all of this is quite familiar to those 
working especially m the field of allergy, but the discussion seemed justified 
because of the fact that we continue to see large numbers of patients belong- 
ing to this group whose symptoms have received abundant unsuccessful treat- 
ment without any thought having been given to allergy as the probable 
etiologic factor 
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ABSCESS OF THE AORTA * 

A CASE WITH PERFORATION WITHOUT ANEURYSM 

By Charles W Mills, M D , F A C P , and Max Pinner, M D , 

F A C.P , Tucson, Arizona 

Purulent lesions of the aorta are not frequent Oetiker 10 in 1924 
found 81 cases in the literature to which she added five observed in 
Askanazy’s institute Auerbach 1 in a recent publication brought the cases 
up to a total of 133 , this does not include cases of carcinomatous or tubercu- 
lous origin According to the latter author, in 42 of these cases rupture of 
the aorta occurred, but m only 12 cases did this happen without the preceding 
formation of an aneurysm Aneurysm occurred at the site of the lesion m 
a total of 56 cases The case to be presented here would have, to be added 
to the small group of 12 cases m which a pyogenic lesion of the aorta caused 
rupture without the formation of a localized dilatation 

These 12 cases were reported by 10 authors all of whose reports appeared 
between 1901 and 1931 They are, in chronological order Kahlden, 10 
Witte, 31 Scheuer, 21 Cooper, 1 Luzzato, 11 Schlagenhaufer 25 (3 cases), Hanser, 8 
Stubler, 23 Desclin, 5 and Levinson 12 Pyogenic lesions of the aortic wall have 
been known for a long time f The oldest detailed description must ap- 
parently be credited to Spengler, 28 who found, in a man 38 years of age, a 
small abscess in the media, just above the valve , this patient had died of a 
pyemia following tonsillitis 

An infectious process in the aortic wall may obviously enter from the 
lumen, through the vasa vasorum, or by direct contact from neighboring 
tissues A frequent mechanism of origin is that by direct contact from 
infectious lesions in the aoitic valves Nauwerck and Eynch 18 drew atten- 
tion to the existence of a primary verrucous aortitis, that is, one which 
occurs in the absence of valvular lesions In a considerable number of the 
cases reported in the literature, the mode of entrance into the aorta is not 
mentioned or could not be reconstructed Auerbach, who is the last to have 
made a careful analysis of the available cases, concludes that in the 41 cases 
m which pertinent data arc at hand, the infection entered through the intima 
m 15, through the \asa vasorum in 14 and from adj'oining tissue in 12 
Oetiker ascribes 25 cases to contact from adjoining tissue, 12 to direct con- 
tact, and 47 to hematogenous metastasis — 13 of these latter through emboli 
m the \asa vasorum and 34 through infection from the lumen In the last 

* Received tor publication March 6, 1933 

hrom the Desert bnutorium and Institute tor Research, Tucson, Arizona 
r According to Spaigkr (1852), Rokitansky quotes an observation by Andral who 
dv^c-tUd a c i-e v ith about halt a dozen hazel-nut sized abscesses below the intima of the 
norn hut Rokitnukj — still according to SpengLr— doubted the correctness of Andral’s 
• burs ttion In 1856 Rokitanal-j 21 discusst* (without the above reference to Andral) 
furu'uit artcrntis Ruling to aneurysm and terminating m rupture or pyemia 
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34 reported cases, the infectious focus was superimposed in 22 cases on 
other aortic lesions, such as arteriosclei osis, hpiodosis of the intima, aortitis 
fibrosa or stenosis In only three of these cases was the aorta reported to be 
normal with the exception of the purulent foci , in nine cases no mention was 
made of the condition of the aorta Saphir and Cooper, 23 and Hausbrandt 9 
have reported cases in which pyogenic foci were superimposed on syphilitic 
aortitis 

The primary portal of entry is demonstrable in a minority of cases This 
is obviously due to the fact that the primary focus may have healed com- 
pletely long before the aortic lesion manifests itself, furthermore the primary 
focus may be rather insignificant in size and its site be difficult of detection 
Purulent foci of many lands may be the primary source of aortic infection, 
the following have been cited tonsillitis (Spengler, Hausbrandt), traumatic 
phlegmonous foci (Scheuer, Koritschoner, 11 Edenhuizen, 6 ) inguinal bubo 
(Foa 7 ), rheumatic disease (Kahlden, Witte, McCrae 16 ), endocarditis 
(Auerbach), salpingitis (Schmorl - 6 ), mediastinal abscess (Roesner, 22 
Oliver, 20 Desclin), sepsis lenta (Siegmund 27 ), furunculosis (Buchaly 3 ), 
pericarditis (Stubler, Maresch 15 ), gonorrhea (Lindau 13 ), chronic cystitis 
(Stumpf, 30 Auerbach), puerperal sepsis (Hanser), scarlet fever (Awde- 
jeff 2 ), vertebral caries (Schlagenhaufer), erysipelas (Schlagenhaufer), 
pulmonary infection (Luzzato) This list is incomplete and is included 
only in order to give an idea of the unlimited variety of lesions that may 
be the cause of purulent changes in the aorta 

A similar variety exists m regard to the offending microorganisms 
According to Auerbach, microorganisms have been found in 70 cases , they 
were most frequently streptococci (in 26 cases), pneumococci (in 12), 
staphylococci (in 8), gonococci (in 2), “micrococci” (in 2), influenza 
bacilli (in 1) and anthrax bacilli (diagnosed on morphological grounds only 
(Oliver)) (in 1) Edenhuizen and v Zalka 32 and others have reported 
tuberculous lesions of the aorta 

In 99 cases the localization of the process is mentioned, as follows 
ascending portion of the aorta, 70, arch, five, descending thoracic, eight, 
abdominal, 13, multiple localization in three 

In the 12 cases of purulent aortitis in which rupture occurred without 
aneurysm, the localization of the lesions was as follows ascending portion, 
five (Scheuer, Kahlden, Stubler, Luzzato, Levinson) , descending portion, 
four (Hanser, Witte, Desclin, Cooper) , abdominal portion, three (Schlagen- 
haufer) Perforation occurred into the pleural cavity in three cases 
(Scheuer, Luzzato, Cooper), into the lung in one (Hanser), into the peri- 
cardium m four (Kahlden, Stubler, Luzzato, Cooper), into the retroperi- 
toneal space in three (Schlagenhaufer), into the bronchial tree, that is the 
left mam bronchus, in one (Witte) In Deschn’s case the rupture occurred 
into an abscess between the aorta and pulmonary artery so that no bleeding 
took place Pathological data throwing light on the probable mode of 
spread of the infection in these 12 cases may be outlined as follows 



632 


CHARLES W MILLS AND MAX PINNER 


Tonsillitis the probable primary focus (Levinson) 1 case 

Phlegmonous inflammation of left foot, pulmonary infarction, involvement of aortic 

mtima (Scheuer) , , * case 

Puerperal infection from a recto-vaginal fistula, embolic pulmonary abscess, involve- 
ment of aortic intima (Hauser) , 1 case 

Rheumatic fever, fibrinous pericarditis, spread from pericardium into media of the 

aorta (Witte, Kahlden) 2 cases 

Caries of lowest thoracic and first lumbar vertebiae, involvement of aortic ultima ^ 
(Schlagenhaufer) '1 case 

Erysipelas of left leg with probable embolism into aortic wall (Schlagenhaufer) 1 case 

Abscess in Douglas’ space following a recent trauma, involvement of the aortic 

intima at the bifurcation (Schlagenhaufer) 1 case 

Pericarditis, hematogenous spread into the aorta (Stubler) 1 case 

Abscess, origin unknown, between aorta and pulmonary artery, involvement of aorta 

(Desclin) 1 case 

Chronic pulmonary infection with carnification, involvement of aortic wall 

(Luzzato) • 1 case 

Influenza one year before death, no purulent lesions found except ulcers in aortic 

wall (Cooper) 1 case 


In all but Deschn’s case, hemorrhage from the aorta was the cause of 
sudden death In Desclin’ s case (Case V in his paper), the rupture 
of the aorta had occurred a considerable time before death The immediate 
cause of death was massive hemopericardium in four cases (in one of these 
combined with hemothorax) , massive hemorrhage into the retroperitoneal 
space in three, hemothorax alone in one, massive hemoptysis in two, and 
copious bleeding into the lung in one 

In piactically all of these cases, clinical data are very scanty or lacking 
altogether The symptomatology depends on the nature of the primary 
disease and on the localization of the aortic lesion The impression is 
gained that localized pain may or may not be piesent, and that it is dependent 
not on the pyogenic lesion per se, but on effects of pressuie and on associated 
pathological changes, such, for example, as pericarditis Whenever symp- 
toms, such as pam or dyspnea, are mentioned they may be adequately ex- 
plained b> associated lesions Cooper mentions in his case severe pain in 
the left hypochondi mm and the upper dorsal region, and delayed passage 
of food through the esophagus In cases with aneurysm, pain is much 
more frequently mentioned 

In a number of the papers quoted above, detailed descriptions are 
presented of the histological changes in purulent aortitis In general, they 
are es-,cntiall> the same changes as in purulent inflammation in other tissues 
Both Lcunson and Aueibach emphasize the necrotizing processes in the 
media, that is particularly in the elastic elements These two authors and 
Desclin point out that the exudate cells in the adventitia are predominantly 
pohmorphonuclear cells, while those in media and intima are chiefly mono- 
nuclear Certain structural details of the lesions provide the criteria for a 
reconstruction of the pathway of the infectious process 


Case Rfport 

G If C, a L’nner-.jtv profe-oor, 59 >ears old, came to the office on April 10, 
1951, complaining oi a severe cold, with chills, fewer, cough and pain in the chest 
Hts I ither. an exceptional!) health) man, had died at the age of 90* His mother 
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died at 68 of apoplexy A bi other and a sister had diabetes, and a paternal aunt an< 
a sister had died of carcinoma 

The patient had a severe attack of “ croup ” when one year old, and subsequent^ 
up to the age of 42 several attacks of sore throat which he thought were diphtheria 
although he was never treated with antitoxin He had an attack of jaundice at seven 
whooping cough at eight, measles at 22, and mumps at 25 Five years before, whei 
54, all his teeth were extracted on account of pyorrhea 

He had led a very healthy life, denied venereal disease, and had never used alcoho 
or narcotic drugs He had smoked moderately until two years before He had nevei 
married For the past 20 years, working at his profession of teaching, he had nevei 
missed any time from work on account of illness 

When 28 he had an attack of “ grippe ” Two years before, when 57, he had ar 
attack of “ influenza ” with severe cough and hoarseness He did not know whethei 
he had fever, but worked throughout the attack which lasted about a week During 
this illness he also had conjunctivitis which was epidemic at the fame 

Since then, he had a few acute head colds and a tendency to stuffiness and scabby 
secretions in his nose He had no headaches Also, since this attack he had a few 
chest colds, always with much cough but with difficulty in raising any sputum He 
did not have chronic cough, hemoptysis or asthma 

For the past few months he had noticed polydipsia and accompanying polyuria 
About ten days before he developed a head cold followed by cough and probably 
fever He had felt badly, not eaten well, and had one vomiting attack a week before 
Two days before, feeling feverish, he treated tins by getting into a tub of cold water 
Since then he had pain of a pleuritic character in the left chest, felt more feverish, 
and his cough was tighter 

The following notes were made on the physical examination at the first visit, 
and on the laboratory findings and roentgen-ray films a few days later 

Physical Examination Wt 161 Pulse 92 Temp 101 4 BP 130-88 Tired 
appearing, elderly man, well nourished Lips slightly cyanotic 
Eyes Sclerae slightly icteroid Pupils equal and regular, react sluggishly to 
light 

Upper lespiratory tiact No tenderness over frontal sinuses or antra Mucous 
« membrane of nose is very dry and m left nostril there is a mass of bloody 
scabs Pharynx, pillars and posterior palate show a bright red injection 
Right ear drum normal, left a little injected in the upper half 
Mouth The teeth all absent Tongue covered with brownish coat 
Lymph-nodes Not enlarged 
Thyroid Not enlarged 

Chest Well lormed Expansion fair, and apparently equal 
Heat t Apex beat in fifth intercostal space inside mid-clavicular line Percussion 
outline not enlarged Sounds normal 

Lungs Percussion note good Breath sounds rather harsh throughout At the 
right base posteriorly a few medium rales are heard, not changed by cough 
Fluoroscopy of chest Heart is of broad shape Mediastinal shadow broad 
Posterior space clear Diaphragm appears normal No definite abnor- 
malities m Jung fields 

Abdomen Full No rigidity, tenderness or masses Liver and spleen not felt 
Left inguinal ring is large and on coughing a small hernia is felt 
E sternal genitalia Normal 
Extremities Joints clear Fingers not clubbed 

Reflexes Knee jerks obtained with difficulty, only after reinforcement Romberg 
negative 
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Laboratory Findings 4-13-31 

Urine Voided specimen Acid S G 1025 Albumin 4"+ Sugar 2 per cent 
Acetone positive Indican trace Bile negative Microscopical very 
rare white blood cells, no red Hood cells, 4 hyaline and 6 finely granular casts 
per low power field 

Blood Red blood cells 4,900,000, hemoglobin 90, white blood cells 23,000 Dif- 
ferential polymorphonuclears 94 per cent, small lymphocytes 2 per cent, 
large lymphocytes 2 per cent transitional 2 per cent 
Blood sugar 156 mg 
Non-protew-nitrogen 27 6 mg 
Wassermami Negative 

Sputum 30 cc, mucoid, blood streaked, no tubercle bacilli, many stieptocOcQi, 
staphylococci and pneumococci 



Fig 1 Roentgenogram of 4-13-31, showing the shadow adjoining the left upper mediasti- 
num (Details in the text ) 

Rot \rct illogical Findings 

Sinuses PA (i f— 13-31 ) Ihere is a little erosion of the upper walls of the 
frontals, suggesting an old frontal infection The antra are clear The 
septum is deflected a little to the right 

Chest ( 1-13-31 ) There is a marked density m the upper left mediastinum 
extending from about the fourth rib posteriorly down to the eighth, with its 
lateral margin 7 0 cm from the midlme The lateral margin is fuzzy m 
outline Through the density there is a moderate amount of honey-combing 
'l he pleura around the left lung is thickened 'Ihe bony thorax is normal 
'ihere is a little thickening of the pleura on the right (See figure 1 ) 
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Chest ( Bedside 4-21-31) No appreciable change since the previous film was 
taken 

Lateral chest ( 4-24-31 ) The lung fields are not clear because of motion The 
thickened pleura can be traced along the anterior wall There is very marked 
bridging between five of the lower thoracic vertebrae 

The patient was put to bed at Ins home On the morning of the second day fol- 
lowing he had a chill and a rise of temperature He was seen in the afternoon at 
home, at winch time he had a tight cough, pain m the left chest near the sternum, 
a temperature of 103°, pulse 92, and respirations 36 There was an impairment of 
resonance, harsh breathing and moist rales at the right base posteriorly, but no ab- 
normal signs were found in the left chest He was thought to have a pneumonia 
at the right base and was sent to a hospital 

He was put on strict bed rest, and, as soon as the glycosuria and acetone were 
reported by the laboratory, a restricted carbohydrate and low fat diet with insulin 
was ordeied He had no medication except tincture of digitalis, 60 minims a day, 
for about a week 

During Ins first week in the hospital the respiratory symptoms improved and the 
glycosuria and acidosis disappeared His maximum daily temperature became 100 2°, 
his pulse 72, and respiration 30 Following this improvement, however, he had a 
sudden exacerbation with a pulse of 104 and respirations of 40, and on the next day a 
rise of temperature to 101 6°, but without other change m symptoms or chest signs 
On the tenth day after admission to the hospital he developed a conjunctivitis in 
the left and two days later m the right eye, which subsided after a few days 

On the twelfth day he passed a black tarry stool with a few streaks of bright 
blood, but had no accompanying nausea, vomiting, pain in the abdomen or other 
symptoms 

On the thirteenth day he began to ha\e pain in the left shoulder which became 
severe There were no objective signs of inflammation Three days later the proxi- 
mal phalangeal joint of the left index finger became swollen, painful and red, and the 
next day the corresponding joint of the left ring finger was similarly involved 

By the end of the third week in the hospital the temperature had gradually de- 
creased to a daily maximum of 99 8° The pulse and respirations still remained high, 
however up to about 110 and 32 respectively He still had a slight dry cough and 
sometimes on deep breathing a little pain just to the left of the sternum The im- 
pairment of resonance and rales persisted at the right base, but the breath sounds had 
become much more nearly normal By careful percussion an area of slight impair- 
ment of resonance extending about one finger’s breadth to the left of the sternal 
border m tire first and second interspaces could be made out, but there were no 
changes m breath sounds or rales over the left lung The blood pressure in both 
arms had remained about 135 systolic and 90 diastolic No abnormal pulsations of 
the chest wall, no thrills, no tracheal tug and no delay in either radial pulse could be 
detected The eye grounds had been examined and had appeared normal The 
glycosuria had been easily controlled by diet and insulin 

On the morning of May 3, about five weeks after the onset of illness, and three 
weeks after entering tire hospital, the patient felt and appeared unusually well At 
H 30 am while lying quietly in bed he began to cough up bright blood m large 
quantities This continued and he bled to death within a half hour 

Clinical Diagnosis 

Mediastinal tumor (abscess, neoplasm, aneurysm ? ) with rupture either of the 
aorta or of a pulmonary vessel 
Acute upper respiratory tract infection 
Bronchopneumonia in the right lower lobe 
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Acute conjunctivitis 
Acute polyarthritis 
Diabetes mellitus 
Atrophic rhinitis 

Osteo-arthritis of dorsal vertebrae 

Discussion of Clinical Features 

When this patient presented himself his picture was definitely that of an acute 
respiratory infection, rhinitis, pharyngitis, and bronchitis The subsequent ap- 
pearance of definite physical signs at the right base pointed to a pneumonic process 
Roentgen-ray examination, however, showed only minimal involvement in this area 
but disclosed a massive lesion of some sort in or adjacent to the left border of the 
upper mediastinum In the course of the disease, after the acute infection had sub- 
sided, it became apparent that this was the lesion of greatest significance and finally 
it seemed probable that death by rupture of a blood vessel was due to it 

As to the nature of this mass no definite diagnosis was made clinically Abscess, 
neoplasm, and aortic aneurysm were considered 

The termination with rupture and profuse bleeding was highly suggestive of 
aneurysm The roentgen-ray appearance, however, was not that of aortic aneurysm 
The shadow was irregular in density and outline instead of showing a characteristic 
homogeneous sharp-edged appearance None of the classical symptoms or signs of 
aneurysm were present There was no history or evidence of syphilis, and the blood 
Wassermann was negative 

Mediastinal neoplasm might cause the roentgen-ray picture here seen In fact 
the roentgenological appearance seemed most consistent with such a diagnosis, and 
the patient’s age was m keeping 

Abscess of the mediastinum would explain the persistence of the symptoms, fever, 
leukocytosis, pain and the complicating conjunctivitis and polyarthritis and perhaps, 
though not typically, the roentgen-ray picture The usual causes of mediastinal 
abscess, extension from a retro-pharyngeal 01 peritonsillar abscess, rupture of a 
caseous lymph node, or trauma were absent Metastatic mediastinal abscesses fiom 
focal infection elsewhere m the body are rare Mediastinal abscesses by extension 
from an influenzal pneumonia were fairly frequent during the epidemic of 1918 
(McLester 17 ), but such an etiology could not apply to the present case The occui- 
rence of frequent head and chest colds since the acute respiratory infection, similar 
to the present one which the patient had two years ago, suggested the possibility of a 
focal infection of the nasal sinuses, or possibly a bronchiectasis, from which one of 
the rare metastatic mediastinal abscesses might have originated 

We considered these possibilities without being able to make a definite diagnosis 
T he true pathology of the lesion shown in the roentgen-ray films was disclosed only 
by the autopsy 

P vruoi ogical Findings 

'I he autopsy was performed six and a half hours after death The patholog co- 
aintomical diagnosis was Abscess of the arch of the aorta with lupture into the 
mrttv. lumen and into the left upper lobe Sanguinous imbibition of the medial 
portion ot the lett upper pulmonic lobe Atheromatosis of the aorta, of its larger 
branches and oi the coronary arteries Incipient cirrhosis of the liver Multiple 
y trices in the mucosa oi the jejunum Osteo-arthritis of the thoracic vertebrae with 
complete ankylosis 

\. det ulul description oi the pertinent findings follows 

\t the peripheral end ot the aortic arch, the aorta is adherent to the left upper 
pulmonary lobe In this region, there is a mass of the shape of a half sphere which, 
y.im its oroud base, is tirmly attached to the aorta, yyhile Us dome is attached to the 




Fic 2 Section through mtima and part of the media near the point of perforation, 
showing chronic pyogenic foci invading and destroying the elastic fibers Weigert’s elastica 
stain , magnification approximately 100 X 


1 S cm m largest diameter It leads into a cavum, extending through the aortic wall 
to a depth of about 1 cm This cavum contains some dark blood clots A section 
through the aortic wall and the left upper lobe through the center of the cavum, 
shows that the aortic wall reaches, without break and without thickening, to the 
margin of the hole and that the tissue adjacent to the aorta is markedly thickened, 
beginning 2 cm above the hole and extending 5 cm below the hole In this whole 
extent, the aorta is adherent to the lung through flat thick adhesions in which a white 
firm layer, 1 to 3 mm thick is seen, parallel with the aortic wall The thickened tissue 
extends in the form of a flat arch across the cavum, but it is perforated at the point 
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o! greatest elevation forming an open tract leading from the aortic lumen through the 
cavum into the subpleural tissue of the left upper lobe Water instilled into the left 
upper bronchus spurts out freely from a small bronchus directly adjacent to the 
pleural perforation The pulmonary tissue m this region is dark red, apparently 
devoid of air and friable , some dark blood is easily pressed out from the parenchyma 
The intima of the entire aorta shows moderate atheromatosis without calcifica- 
tion and without ulceration The cardiac valves show no gross changes, and there is 
no dilatation of the aorta The other organs do not reveal any pertinent findings 



I jv. ? Suction through media and adventitia, showing massive pyogenic foci with complete 
destruction oi tla^tic fibers Weigert's elastica stain , magnification approximately ISO X 

If biological I mdmgs Sections through the aorta, adjoining the perforation, 
‘-how the entire thickness of the aorta irregularly infiltrated with cells There are 
dense accumulations of cells surrounding small areas of granular debris, rather rich 
m amorphous nuclear material , m such areas m the adventitial and median layers, the 
normal structure - * are completely eftaced In other areas there are dense cellular m- 
•lUrations without necrosis, and m still other ones, smaller accumulations of cells are 
ittciialcil between sepirated elastic lamellae (See figures 2 and 3 ) The predominant 
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cells composing tins exudate are fairly large mononuclear histiocytes , there are rela- 
tively few ljmphocytes and plasma cells, and few polymorphonuclear cells (See fig- 
ure 4 ) In the adventitial region, and bordering on the pleura, are more or less parallel 
strands of fibrous tissue which, however, are interspersed with exudate cells as de- 
scribed above The elastic fibers of the aorta are more or less separated by cellular 
exudate, and destroyed in regions of massive infiltration or necrosis (See figures 



Fig 4 Section through a medial abscess, to show the type of cells present Hematoxylm- 
Eosin stain , magnification approximately 500 X 

2 and 3 ) Sections taken at different levels show that more of the deeper elastic 
fibers are destroyed, and that the most superficial layers are absent only near the center 
of the lesions This suggests that the destruction advanced from the adventitia 
towards the mtuna, and the cellular infiltrations, too, indicate in their distribution the 
same order of development Near the perforation, cellular infiltrations and necrosis 
undermine for a distance of two to three millimeters well preserved elastic fibers, 
suggesting that the process advanced in the outer medial layer centrifugally before 
perforation occurred The elastic membrane of the pleura is destroyed in part and 
the adjoining pulmonary tissue shows slight cellular infiltration of the same character 
as the aortic wall In addition there is some compression of the parenchyma, slight 
perivascular peribronchial and interalveolar fibrosis, and many alveoli contain pale 
staining red cells 

Gram stains failed to reveal any microorganisms in the foci either m aorta or 
lung No attempts were made to culture organisms from the lesion 

Sections of the aorta at various levels, distant from the abscess, show mtimal 
atheromatosis, but no pyogenic lesions 

Histological studies of the other organs revealed no findings of significance 
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Comment 

The patient died by exsanguination caused by the rupture of an abscess 
of the aortic wall into the aortic lumen and into the lung In attempting 
to correlate the autopsy findings with the clinical course, it must be pointed 
out that the abscess is undoubtedly of linger duration than the patient’s last 
acute illness The relative chromci w of the abscess is indicated by the 
massive fibrosis on its pleural surface and by the fibrosis in the adjoining 
pulmonary tissue It is questionable whether the rarity of polymorpho- 
nuclear leukocytes in the exudate can be used as an argument in the same 
direction, since other workers, as mentioned, have observed a similar pre- 
ponderance of mononuclear exudate c£lls in the media of the aorta 

As to the location of the primary focus it has already been suggested 
m the discussion of the clinical features that the patient may have had a 
chronic focal infection m the respiratory tract The appearance of the 
nasal mucous membrane suggested a chronic with a superimposed acute 
condition, and the roentgen-ray films of the nasal sinuses were in line with 
this It is possible that a small metastatic abscess in the adventitia of the 
aorta, m the adjacent mediastinal tissues, or possibly in the lung itself, may 
have resulted from such a chronic focus On this hyppthesis the sequence 
of events would have been an acute infection, probably the one two years 
previous, a chronic focus following this, a later metastatic abscess in or 
adjacent to the aorta, with an exacerbation of this abscess by the acute 
respiratory infection preceding death, and its final rupture In this exacer- 
bation the complicating diabetes may also have been a factor 

Dr R II Jaffe, in a personal communication, states that he has seen in 
influenza, purulent lymphangitis in the adventitia of the aorta He suggests 
that the lesion presented here may have started as such a lymphangitis 
If such were the etiology in the present case, then the abscess may have 
onginated during the attack of so-called influenza two years previously, 
doing away with the necessity of supposing any subsequent focal infection 
a-> its source There is, howevei, no evidence that this attack was a true 
mfluen/a 

These are mere conjectures, of course, and it is impossible to state 
definite!) what was the primary source of the aortic abscess In any event, 
it is obwous that the purulent aortic lesion did neither develop from the 
lumen, nor from infectious emboli in the vasa vasorum, but that it started 
either in the adventitia proper, or in tissue between the adventitia and the 
subpleutal pulmonary parenthjma 

'I he last febrile illness of oui patient, although apparently not caused 
In the aortic abscess, probably resulted in an exacerbation of that lesion; 
this caused the chronic abscess to perforate It is likely that for some time 
preceding death, a seepage* of blood from the* aorta into the lung occurred, 
Mine the* red tells m the lung were poor!) stained, partly laked cells which 
umld not have originated from the* terminal hemoptesis 'I his sangumous 
imbibition or the pulmonary tissue must be the cause of the roentgenological 
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shadow in the upper left pulmonic field, the abscess per se is far too small 
to be held responsible for this shadow 

It would appear quite possible that the acute arthritic symptoms were 
caused by hematogenous propagation of the abscess contents 

REFERENCES 

1 Auerbach, O Beitrage zur Kenntnis der eitrigen Aortitis, Virchow’s Arch f path 

Anat , 1932, cclxxwi, 26S-285 

2 Awdejeff, M Em Fall von perforierender Aortitis nach Scharlach, Centralbl f allg 

Path u path Anat , 1930, xlvm, 188 

3 Buchaly, J F Zur Pathogenese der perforierenden eitrigen Aortitis und ihrer Folgeer- 

scheinungen, Centralbl f allg Path u path Anat , 1930, 1, 225-232 

4 CoorER, P R A case of circumscribed ulceration of the thoracic aorta with fatal per- 

foration into the left lung and pleura, Med Chronicle, 1914-1915, hx, 93-96 

5 Desclin, L fiber Aortitis thrombotica, Frankf Ztschr f Path , 1930, xl, 520-537 

6 Edenhuizen, H fiber zwei Falle von mykotischem Aneurysma der Aorta mit Per- 

foration m den Oesophagus, Frankf Ztschr f Path , 1915, xvi, 150 

7 Fo\, cited by Witte 31 

8 Hanser, R Aortenruptur nach embohschem Lungenabszess, Frankf Ztschr f Path , 

1919, xxu, 337-352 

9 Hausbrandt, F Zwei Falle von eitriger Aortitis, Centralbl f allg Path u path Anat , 

1932, lm, 337-341 

10 Kahlden, C V fiber erne seltene Form der Aortenruptur, Centralbl f allg Path 

und path Anat , 1901, xn, 835-838 

11 Koritschoner, R Beitrag zur Ivenntnis der mykotischen Aortitis, Centralbl f allg 

Path und path Anat , 1912, xxm, 100-106 

12 Leunson, B fiber todliche Aortenzerreissung aus germgen Ursachen, Virchow’s Arch 

f path Anat, 1931, cclxxxu, 1-29 

13 Lindau, A Aortitis gonorrhoica ulcerosa, Acta path et microbiol scandm , 1924, i, 

263-275 

14 Luzzato, A R, cited by Thorel Erg d allg Path, (Abstract I), 1915, xvm, 1 

15 Maresch, R fiber eitrige Aortitis, Wien khn Wchnschr , 1926 , xxxix, 1078-1088 

16 McCrae, J A case of multiple mycotic aneurysms of the first part of the aorta, Jr 

Path and Bact , 1904, x, 373-379 

17 McLester, J S The diagnosis and treatment of disorders of metabolism, Oxford 
Medicine, Vol 2, 1928, Oxford University Press, New York, p 211 

18 Nauwerck, C, and Eyrich, H Zur Kenntnis der verrucosen Aortitis, Beitr z pathol 

Anat und z allg Path , 1889, v, 47-66 

19 Oetiker, L fiber akute Aortitis besonders als Komplikation der chromschen Erhran- 

kungen der Aorta, 1924, B Schwabe and Company, Bale 

20 Oliver, T A case of acute perforating or ulcerative aortitis in which the bacilli of 

anthrax were found, Lancet, 1891, u, 1033-1035 

21 Rokitansky, K Lehrbuch der pathologischen Anatomie, Ed III, Vol II, 1856, W 

Braumuller, Wien, p 299 

22 Roesner Arrosion der Aorta als Typhushomplikation, Berlin klin Wchnschr, 1920, 

lvn, 667 

23 S aphir, 0 , and Cooper, G W Acute suppurative aortitis superimposed on syphilitic 

aortitis , report of case. Arch Path and Lab Med , 1927, iv, 543-545 

24 Scheuer, H Aortenruptur bei Pj amie, Berlin klin Wchnschr , 1910, xlvn, 666-668 

25 Schlagenh vufer, F fiber Aneurysmata per arrosionem, Centralbl f allg Path und 

path Anat, 191S, xxix, 421-424 

26 Schmorl, G Demonstration pathologisch-anatomischer Praparate, Munch med 

Wchnschr, 1914, lxi, 790-791 



642 


CHARLES W MILLS AND MAX PINNER 


27 Siegmund, H Gefassveranderungen bei chronischer Streptokokkensepsis (Sepsis lenta), 

Centralbl f allg Path , 1924, xxxv, 276-277 — t)ber mcht syphilitische Aortitis 
(Pathologisch-anatomische Demonstration zur Frage der Gefasswandveranderungen 
bei Allgemeininfektionen), Ztschr f Kreislaufforsch , 1929, xxi, 389-396 

28 Spengler Entzundung der aufsteigenden Aorta, Virchow’s Arch f path Anat, 1852, 

iv, 166-170 

29 Stubler, E Primare akute Aortitis ulcerosa, Virchow’s Arch f path Anat , 1921, 

ccxxxu, 126-133 

30 Stumpf Uber die akute Entzundung der Aorta, Beitr z pathol Anat und z allg Path , 

1913, lvi, 417-440 

31 Witte, J Uber Perforation der Aorta durch akute baktenelle Aortitis bei Pyanue, 

Beitr z path Anat und z allg Path, 1904-5, xxxvn, 151-161 

32 Zalka, E V Zwei Falle von tuberkuloser Aortenperforation, Virchow’s Arch f Path 

Anat , 1924, cell, 685-698 



THE PARENTERAL ADMINISTRATION OF MAG- 
NESIUM SULPHATE IN HYPERTENSION * 


By Burton L Zohman, M D , and Bernard Sternberg, M D , 

Btooklyn, iV ew Yo)k 

Although magnesium is an important component of all tissues, its 
proper place in the various processes in the body is but vaguely understood 
Outside of the skeletal system where it is found in small quantities, it occurs 
in all the othei organs of the body, at times in even greater quantities than 
calcium By the method of Denis, 1 the blood stream contains quantities of 
magnesium ranging fiom 1 6 to 3 5 mg per 100 cc Mathews 2 found it 
to be excreted in the urine to the amount of 1 gram per day as magnesium 
phosphate 

A number of intei esting and impoitant papers have appeared at intervals 
on the ph) siological effect of magnesium Loeb 3 in 1902, called attention 
to the depiessant effect of magnesium and demonstrated its action in reduc- 
ing muscular t\\ ltclungs Its ability to stop the tremors in tetany in cases 
of diminished calcium is clearly demonstrated Beginning m 1908, Meltzer 
and Auer 4 published a series of papers based on a number of experiments 
and again called attention to this unique action of magnesium They 
showed that it has an anesthetic type of depressant action on animals when 
applied to the nerve trunk or when injected intravenously or subdurally 
They demonstrated a marked effect on the involuntary musculature and on 
the various elements of the nervous apparatus 

It is the belief of a number of clinicians that magnesium salts are toxic 
if introduced into the circulation Meyer and Gottlieb 5 pointed out that 
only a few decigrams given at one time are sufficient to paralyze the res- 
piratory center Meltzer and Auer 6 showed, on the other hand, that the 
toxicity of magnesium salts does not depend alone on the quantity of salt 
injected but also upon the speed with which the injection is given They 
considered that 0 1 to 0 2 gm of the salt per kilo rabbit, is capable of com- 
pletely abolishing the respiration and profoundly affecting the blood pressure 
when administered intravenously by rapid injection On the other hand, 
a rabbit will apparently stand even as much as 1 gm per kilo if the intra- 
venous injection is given with sufficient slowness According to Solis- 
Cohen and Githens, 7 if dogs are given M/1 solution at a rate of 1 c c per 
minute, the fatal dose per kilo is 2 86 c c corresponding to 0 224 gm of 
the dry sulphate In rabbits, the respiration is stopped and the animal 
killed by 0 05 gm per kilo injected in 20 seconds but not b> 0 25 gm in 
12 minutes or by 0 75 gm m 60 minutes They further assert that as 
much as 500 cc of a 2 per cent solution of magnesium sulphate may be 

♦Read before the Brookljn Society of Interna! Medicine May 26, 1933 Receded for 
publication August 12, 1933 
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given intravenously in man provided it is given slowly at the rate of about 
10 c c per minute 

Stander, 3 in an effort to establish the toxicity level of magnesium sulphate 
experimentally, showed that magnesium sulphate in total doses ranging from 
0 05 to 0 49 gm per kilo of body weight administered to dogs either intra- 
muscularly or intravenously m 10 or 25 per cent solution, did not produce 
any marked changes m the blood on chemical examination but did produce 
histologic changes in the liver and kidneys in the form of moderate necrosis 
in the central part of the liver lobule and moderate degeneration m the con- 
voluted tubules of the kidneys He further stated, however, that in his 
opinion the non-toxic dose for human beings should not exceed 0 1 gm per 
kilo of body weight 

The antagonistic action of magnesium to calcium which increases the 
tone of the smooth musculature was observed by Meltzer and Auer 4 This 
interesting inter-relationship was further demonstrated by Mendel and 
Benedict 0 in the increased elimination of calcium m the urine upon the intra- 
venous injection of magnesium That the body has a great tolerance for 
magnesium was shown by Joseph and Meltzer 10 who reported the lethal dose 
m dogs as 223 gm of magnesium chloride per kilo of body weight Mat- 
thews and Austin 11 in 1926, showed that 223 to 228 gm of hydrated 
magnesium sulphate (MgSO* 7H 2 0) per kilo is the fatal dose for the dog 
with a normal blood calcium They further proved that this tolerance can 
be increased by the injection of calcium salts During the same year, 
Woitaschewski 12 also called attention to its depressant effect Matthews 
and Brooks 13 in 1910, using magnesium sulphate, reported a drop m blood 
pressure m experimental animals Consequently, in view of the observa- 
tions of others m animals, it seemed desirable for us to demonstrate the 
effect of magnesium sulphate in the treatment of hypertension in man 

The application of a drug in the treatment of human ailments involves 
entirely different factors from those which are found in the experimental 
animal In the first place, in the human subject with hypertension, we are 
dealing with an organism which is m a pathological state Furthermore, 
the pathological state which presents itself with the symptom of hypertension 
is by no means a definite entity, dependent upon the same causes in each case 
The pathogenesis of hypertension is still an unsolved question We merely 
know that the \aried factors which are likely to elicit hypertension include 
to\ic states either of infectious or endogenous origin, metabolic or definitely 
endocrine disturbances, and finally, abnormal conditions of the central 
nt nous system Psychic factors also play a considerable role It is fre- 
quently impossible to determine which of these factors is imolvcd, more- 
owr, a combination of scxeral of these factors is not uncommon Mag- 
nc'iium is a chunital capable of counteracting many of the forces enumerated 
in the comp’e < pathogenesis of hypertension Among these, two are most 
conspicuous — ns ability to relax the smooth musculature and its sedative 
cited upon the nerxotis system 
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Although m view of experiments in animals by others one can safely 
predict that the injection of magnesium will reduce the blood pressure in 
these experimental animals, this cannot be predicted with certainty in the 
human body in a state of hypertension because other factors may be present 
to counteract this action In our experiments during the past year at the 
Kings County Hospital, m a series of 50 consecutive cases of hypertension, 
we found the depressing effect of magnesium upon the nervous state of the 
patient to be of value This, surely, is not a factor encountered in the 
experimental animal 

Twenty-one cases of the series were hospital patients presenting a multi- 
plicity of symptoms such as severe and persistent headache, insomnia, 
vertigo, hot flashes, buzzing m the ears and throbbing m the head In 
many of our cases, these symptoms of hypertension were severe Some of 
the patients showed, in addition to these symptoms, marked sclerosis of 
the peripheral blood vessels Although no relief of these blood vessel 
changes could be expected from any treatment, these patients were not 
excluded from our series, m order to test the value of the procedure in an 
unselected series The blood pressures m all of these cases were studied for 
a period of from one to several weeks before treatment with magnesium was 
attempted This was done to study possible fluctuations in pressure with 
the patient at rest 

Twenty-nine of our series were Out-Patient Department cases who were 
taken off all medication for a period of seven days for the purpose of ob- 
servation before the study of magnesium was started Eighty per cent of 
these patients presented one or more of the symptoms of hypertension to a 
marked degree 

Fifteen of our patients showed evidence of nephritis, 32 showed 
atheromatous changes m the aorta — that is, widening of the aorta with a 
loud systolic murmur over the aortic area transmitted to the vessels of the 
neck Thirty-five patients showed peripheral changes in the radial arteries, 
such as thickening and calcification Retinal changes were observed in 
24 of these individuals 

In this study, we were fully conscious of the difficulty of making 
definite observations and drawing definite conclusions when dealing with 
such a labile factor as blood pressure In order to reduce the factors of 
error, we attempted to standardize our procedures We therefore adopted 
the following routine 1 Blood pressure readings were taken thrice daily 
for a period of a week on all hospital cases On the Out-Patient Depart- 
ment cases, one single reading was taken each morning at the same hour, 
for a period of a week 2 All injections were given at a definite hour in 
the morning Ambulatory cases were rested m the supine position for a 
half hour before the injection was given, m a separate quiet room where all 
of our studies were made 3 Blood pressure readings were made one, two 
and three hours after injection and every morning thereafter, at the same 
hour, for at least two weeks 4 Three blood pressure readings were taken 
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at five minute intervals on all cases The first reading was always discarded 
because we did not find it to be accurate, hence, we took the mean reading 
of the other two It is needless to mention that the proper application of the 
cuff and a not too rapid inflation were carefully observed All readings 
were taken by the same observer 

Preparation of Solution In making this study, we used chemically pure, 
anhydrous magnesium sulphate (Mallinckrodt) in triple distilled water 
A stock solution of 25 per cent by weight was prepared All dilutions were 
made from this immediately before using, by adding warm, sterile, triple 
distilled water We can say that in the first 10 cases of our study we used 
1/10 gm per kilo of body weight m the form of a 12% per cent solution 
We felt that this concentration was too great because of the marked sub- 
jective heat sensation m some of these patients In our subsequent cases, 
we used a 2% per cent solution injecting 035 gm per kilo of body weight, 
an amount which is well below the toxic dose reported for animals by others 
Aside from one case of syncope which we encountered in our initial 10 
cases when we employed a more concentrated solution of magnesium, our 
patients experienced no untoward reactions This case of syncope was 
promptly relieved by an injection of adrenalin 

Technic of Injection A graduated salvarsan cylinder was used A 
length of rubber tubing ended m an adapter for a luer needle The rubber 
tubing was intei rupted at a point 12 inches from the needle by a petcoclc so 
that the flow could be interrupted at any time upon complaint of the patient 
of excessive body heat A twenty gauge needle of two inch length seemed 
to be ideal The level of the fluid m the cylinder was kept *at approximately 
IS inches above the anterior chest wall of the patient at all times The 
solution was warmed to body heat and was delivered to the patient inter- 
mittently in accordance with the sensation of heat experienced by the patient 
1 he rate of flow' of the solution w r as approximately a half hour per 100 c c 
The patient remained at rest in bed for two hours after the injection The 
ambulator) cases w ere then pei mitted to go home 

We studied our cases from two points of view (1) the effect of mag- 
nesium sulphate on the blood pressure, (2) the effect of magnesium sulphate 
on the subjective sunptoms of the patient We believe that the study of 
the latter is e\en more important than the study of the effect on the tension 
It is a Known fact, as has been observed in a great number of our cases, that 
the s > mptonis piesented b) patients with hypcrpiesia are not in direct pro- 
portion to the degree of hjpertension Many patients are observed who 
ha.e had h'gh tensions for extended periods of time and yet have been able 
to attend to their usual duties without sjmptoms These patients do not 
aftpc.tr tor treatment unless through some accidental finding, as a health or 
an in->utunce examination, the elevated blood pressure is discovered The 
m ijoritv of die* cases, however, complain of definite and distressing symp- 
tom'.; huie^, the relief of these symptoms is as important a factor in the 
treatment of h) pcrtciision as is the reduction m pressure itself 
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Table I 

Effect of Parenteral Administration of Magnesium Sulphate on Systolic Blood Pressure 
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26 

30 

22 

42 

24 

184 

26 

24 

20 

19 

20 

12 

22 

24 

21 

24 

25 

235 

61 

55 

43 

40 

35 

40 

20 

17 

39 

14 

26 

226 

31 

51 

50 

45 

45 

46 

45 

41 

44 

51 

27 

245 

35 

65 

60 

60 

65 

55 

51 

55 

56 

58 

28 

176 

21 

31 

31 

30 

26 

28 

28 

28 

28 

31 

29 

9.94 

39 

40 

39 

46 

45 

50 

45 

40 

43 

34 

30 

205 

20 

25 

21 

25 

28 

20 

20 

26 

23 

27 

31 

208 

44 

4S 

40 

45 

43 

40 

38 

40 

42 

45 

32 

225 

45 

43 

35 

35 

40 

40 

35 

30 

38 

30 

33 

260 

40 

+ 5 

40 

44 

40 

42 

40 

35 

34 

35 

34 

212 

27 

37 

47 

45 

40 

45 

48 

45 

42 

50 

35 

1S8 

40 

38 

35 

40 

34 

36 

32 

IS 

34 

19 

36 

170 

30 

26 

22 

25 

22 

30 

20 

26 

25 

28 

37 

38 

212 

260 

32 

55 

37 

75 

38 

72 

42 

74 

54 

84 

50 

82 

52 

SO 

47 

74 

44 

74 

37 

76 

39 

200 

55 

35 

36 

58 

54 

40 

45 

46 

46 

44 

40 

165 

30 

17 

+ 5 

+ 10 

+ 9 

+ 15 

+ 15 

+20 

+ 3 

+25 

41 

220 

56 

70 

55 

60 

65 

65 

54 

65 

61 

61 

42 

180 

20 

25 

20 

12 

12 

20 

18 

20 

18 

23 

43 

205 

30 

40 

41 

50 

40 

41 

45 

40 

41 

40 

44 

178 

33 

35 

38 

40 

43 

35 

38 

35 

37 

38 

45 

46 

185 

185 

15 

5 

+ 7 

5 

+ 9 

5 

13 

25 

10 

20 

15 

20 

10 

20 

0 

20 

6 

15 

15 

15 

47 

194 

20 

64 

50 

45 

39 

26 

34 

40 

40 

44 

48 

49 

210 

175 

55 

19 

50 

31 

40 

30 

40 

30 

45 

25 

40 

20 

42 

20 

42 

25 

44 

25 

40 

19 

50 

190 

25 

25 

25 

30 

22 

26 

25 

25 

25 

33 


+ indicates rise instead of fall in blood pressure 
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I Effect of Magnesium Sulphate on the Blood Pressure 

(A) Effect on Systolic Pressure From a summation of table 1, one 
finds that four cases showed an average rise ranging from three to 12 mm 
of mercury during the first week, four cases showed an average rise of three 
to 25 mm during the second week Forty-six cases responded favorably 
with some fall of pressure Eliminating all cases which did not show an 
average drop of 20 mm of mercury during the first week, there were 25 
cases which showed an average drop of 21 to 40 mm and 15 cases with a 
fall more than 40 mm during the first week 

There were 26 cases which showed an average fall of 21 to 40 mm in 
the second week and 13 cases with a fall more than 40 mm It will be noted 
that in the majority of cases, the fall in systolic pressure runs uniformly in 
the same cases during the two week period of study In four cases (8, 14, 
17 and 40) there was a fall in systolic pressure in the first three hours after 
injection, followed by a rise on the first or second day This rise was sus- 
tained throughout the entire study In one case (20), there was a marked 
rise of 30 mm within the first three hours with a subsequent marked and 
persistent fall of practically twice the initial rise In two cases (33 and 45) 
slight rises of five and nine mm of mercury were noted within the first two 
days after injection with subsequent falls of 40 and 13 mm , respectively, 
which persisted throughout the study 

Table 2 illustrates the number of cases of the series with their respective 
falls in pressure on successive days of the study The last column denotes 
the average fall during the second week of study One readily recognizes 

Table II 


Summary of Effects of Magnesium Sulphate on Systolic Pressure 


No of 
Cases 
Showing 

3 I lours 
After 
Injection 

1 Day 
After 

2 Days 
After 

3 Days 
After 

4 Days 
After 

5 Days 
After 

6 Days 
After 

7 Days 
After 

2nd 

Week 

After 

No 

drop 

1 

0 

0 

0 

0 

0 

1 

1 

0 

Drop 

1-10 

3 

5 

4 

0 

1 

1 

3 

2 

1 

Drop 

11-20 

Drop 

21-10 

13 

8 

6 

8 

6 

9 

9 

7 

6 

11 

9 

9 

10 

13 

11 

10 

IS 

12 

Drop 

31-10 

10 

11 

11 

S 

10 

12 

10 

10 

11 

Drop 

It -50 

2 

6 

6 

14 

7 

7 

8 

5 

6 

Drop 

51-00 

6 

3 

4 

l 

3 

9 

4m 

3 

3 

2 

Drop 

61-70 

1 

3 

1 

0 

3 

1 

0 

1 

3 

Drop 

71-i0 

0 

I 

1 

1 

0 

1 

2 

1 

2 

Drop 

Sl-bS 

0 

0 

0 

0 

1 

1 

0 

1 

0 

Rue 

1 

• 

V 

5 

5 

3 

5 

4 

1 

I 
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from this table the relative uniformity in the number of cases showing a 
constant fall m the systolic pressure throughout the period of observation 
(B) Effect on Diastolic Pressure From a summation of table 3, one 

Table III 

Effect of Parenteral Administration of Magnesium Sulphate on Diastolic Blood Pressure 


Blood Aver- Aver- Aver- 

Press age age age 

Case before Drop Drop Drop Drop Drop Drop Drop Drop Drop Drop 

Num- Injec- in 1st 1 Day 2 Days 3 Days 4 Days 5 Days 6 Days 7 Days m 1st in 2nd 
ber tion 3 Hrs After After After After After After After Week Week 


1 

120 

25 

20 

30 

10 

2 

130 

30 

25 

25 

15 

3 

135 

14 

15 

5 

0 

4 

110 

9 

10 

12 

12 


120 

15 

15 

15 

20 

6 

62 

+24 

+10 

+14 

+ 2 

7 

130 

10 

2 

+ 2 

2 

S 

7S 

7 

2 

+ 6 

4 

9 

100 

12 

0 

0 

5 

10 

140 

5 

20 

0 

10 

11 

120 

0 

0 

0 

10 

12 

90 

0 

+ 3 

2 

+10 

13 

105 

5 

+ 5 

+ 5 

5 

14 

120 

10 

10 

0 

+10 

15 

120 

+ 5 

+ 5 

0 

+10 

16 

110 

22 

30 

34 

20 

17 

120 

+10 

10 

+10 

+ 10 

IS 

150 

20 

20 

0 

0 

19 

125 

15 

13 

10 

10 

20 

140 

0 

5 

30 

30 

21 

130 

+ 2 

5 

0 

20 

29 

100 

+ 5 

0 

0 

+ 4 

23 

95 

+ 6 

5 

5 

13 

24 

US 

3 

+ 2 

+ 6 

+ 4 

25 

130 

27 

15 

12 

10 

26 

116 

IS 

1 

S 

11 

27 

130 

0 

20 

15 

15 

28 

108 

3 

16 

10 

9 

29 

108 

+ 2 

+ 4 

+ 7 

0 

30 

120 

0 

4 

2 

8 

31 

104 

24 

14 

10 

15 

32 

115 

10 

3 

20 

20 

33 

160 

40 

30 

25 

20 

34 

120 

0 

10 

25 

20 

35 

100 

2 

S 

10 

15 

36 

104 

14 

14 

16 

12 

37 

80 

+ 5 

+ 5 

+10 

+ 10 

3S 

154 

4 

4 

14 

18 

39 

95 

13 

10 

7 

20 

40 

105 

20 

5 

5 

5 

41 

110 

20 

35 

25 

20 

42 

95 

0 

10 

10 

10 

43 

115 

5 

10 

10 

10 

44 

94 

4 

5 

2 

S 

45 

115 

5 

3 

5 

5 

46 

90 

0 

0 

+ 5 

20 

47 

110 

10 

15 

20 

10 

48 

no 

15 

15 

10 

15 

49 

90 

6 

12 

16 

IS 

50 

100 

+ 5 

0 

0 

+ 3 


20 

25 

20 

20 

21 

18 

10 

12 

14 

12 

18 

10 

15 

30 

25 

45 

19 

43 

10 

10 

8 

8 

10 

8 

20 

20 

20 

20 

IS 

20 

+ s 

2 

+ 2 

+ 2 

+ 8 

+ 2 

+ 2 

+ 2 

4 

6 

2 

6 

6 

12 

10 

8 

5 

6 

0 

0 

4 

0 

3 

4 

20 

10 

20 

20 

13 

20 

10 

10 

0 

+20 

1 

S 

+ 5 

+ 5 

0 

0 

+ 4 

+ 5 

+15 

+ 15 

+ 5 

15 

+ 2 

5 

+20 

+30 

+25 

+ 5 

+ 9 

+ 4 

+ 10 

+ 8 

+ 10 

+10 

+ 7 

+10 

40 

34 

35 

30 

31 

28 

+ 10 

0 

20 

+ 8 

+ 2 

+10 

24 

0 

10 

10 

11 

10 

10 

8 

5 

5 

10 

8 

30 

20 

30 

30 

21 

25 

4 

15 

10 

15 

8 

13 

+ 5 

+10 

+10 

+10 

+ 6 

+15 

7 

14 

12 

11 

8 

11 

+ 2 

+ 4 

+ 2 

0 

+ 2 

+ 1 

12 

10 

10 

8 

13 

5 

14 

16 

13 

11 

12 

12 

15 

IS 

15 

20 

15 

IS 

3 

8 

14 

14 

10 

10 

+ 5 

+ 4 

+ 7 

+ 9 

+ 5 

+ 7 

6 

5 

5 

10 

5 

12 

19 

10 

6 

10 

14 

12 

15 

20 

15 

20 

15 

15 

25 

25 

20 

30 

27 

20 

15 

20 

10 

15 

14 

0 

10 

20 

12 

8 

11 

10 

4 

14 

9 

15 

12 

14 

+ 4 

+ s 

+10 

+ 5 

+ 7 

+ 3 

29 

20 

19 

20 

16 

35 

15 

11 

20 

21 

15 

15 

5 

5 

10 

12 

9 

15 

30 

20 

22 

20 

24 

25 

15 

10 

15 

15 

11 

22 

15 

10 

15 

10 

11 

10 

12 

7 

6 

12 

7 

7 

8 

5 

7 

0 

5 

5 

15 

15 

10 

5 

8 

5 

12 

10 

10 

10 

12 

10 

15 

17 

18 

20 

14 

20 

IS 

20 

15 

20 

16 

20 

+ 4 

+10 

+10 

+10 

+ 6 

+15 


+ indicates rise instead of fall in blood pressure 
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finds that 11 cases showed an average rise during the first week ranging 
from two to nine mm of mercury and 10 cases showed an average rise from 
one to 15 mm of mercury during the second week Thirty-nine cases re- 
sponded with some fall in diastolic pressure during the first week and 40 
cases during the second week, as follows discounting all falls below 10 mm 
of mercury, 20 cases responded with an average fall from 11 to 20 mm 
and five cases with an average fall from 21 to 31 mm of mercury during the 
first week 

During the second week, 16 cases responded with an average fall of 1 1 
to 20 mm of mercury and five cases responded with a fall ranging between 
21 and 43 mm of mercury 

Table 4 illustrates the number of cases of the series with their respective 

Table IV 


Summary of Effects of Magnesium Sulphate on Diastolic Pressure 


No of 
Cases 
Showing 

3 Hours 
After 
Injection 

1 Day 
After 

2 Days 
After 

3 Days 
After 

4 Days 
After 

5 Days 
After 

6 Days 
After 

7 Days 
After 

2nd 

Week 

After 

No drop 
0-5 

17 

17 

16 

9 

5 

7 

6 

6 

6 

Drop 

6-10 

7 

8 

9 

11 

9 

11 

13 

10 

12 

Drop 

U-15 

7 

9 

5 

9 

13 

7 

10 

11 

9 

Drop 

16-20 

4 

5 

4 

11 

5 

11 

8 

9 

7 

Drop 

21-25 

3 

1 

4 

0 

2 

2 

2 

1 

3 

Drop 

26-30 

2 

2 

2 

1 

3 

1 

1 

3 

1 

Drop 

31-35 

0 

1 

1 

0 

0 

1 

1 

0 

1 

Drop 
36- 10 

1 

0 

0 

0 

l 

0 

0 

0 

0 

Drop 

11-15 

0 

0 

0 

0 

0 

0 

0 

J 

1 

Rise 

9 

7 

9 

9 

12 

10 

9 

9 

10 


falls, in diastolic pressure on successive days of the study The last column 
denotes the am age fall dui mg the second week of study It is quite 
apparent from this table that the number of cases showing a constant fall m 
the diastolic pressure throughout the peiiod of observation is fairly con- 
sistent 


11 12m t t ot Muialsilm Sulpha tl on rim Symptoms oi- 

H\ PLRTCNsIOX 

I he patients who came under our care did not come seeking relief from 
their U>jrt.r tension , the} came because the} were suftermg from a number of 
•umoung and persisting >\mpioms Our own observations, which coincide 
aids of other authors, disclose the tact that the following symptoms 
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are most commonly encountered m hypertension (1) headache, (2) in- 
somnia, (3) vertigo, (4) hot flashes, (5) head noises, and (6) nervousness 

Headache was the most prominent symptom occurring in 36 cases 
Eighteen of these cases experienced complete relief for a period of two 
weeks after a single injection of 035 gm of magnesium sulphate per kilo 
of body weight Ten cases experienced moderate relief for a similar period 
Six experienced relief for a period longer than four weeks Two cases 
were not relieved at all 

Insomnia was the next most frequent symptom complained of This 
symptom was found m 30 of our cases Eighteen of these cases experi- 
enced relief for a period of tw'O weeks after the first injection In the 
greater number of these cases that ware greatly disturbed by restlessness 
with only two or three hours of sleep per night, it was found that after 
injection they were able to ha\e a good night’s rest of seven to nine hours 
sleep Three cases experienced relief for more than two weeks Seven 
cases experienced moderate relief and two cases had no relief 

Veitigo Twenty-seven cases of the series complained of vertigo 
Nineteen were relie\ed for tw r o weeks after the first injection Three cases 
ware relieved for a period longer than two weeks Five cases had moderate 
relief 

Hot Flashes Twenty cases complained of hot flashes Ten were re- 
lieved for a period of two weeks after the first injection Five cases were 
relieved for a longer period Four cases were relieved only moderately 
One case was not relieved 

Head Noises Ten cases of our senes complained of head noises which 
include buzzing in the ears Six w ere relieved for a period of two weeks 
after the first injection Two cases were relieved for a period longer than 
two weeks Two cases ware relieved for one week only 

Nervousness Fifteen cases complained of nervousness Nine were 
relieved for a period of two weeks after the first injection Four cases were 
relieved for a longer period than tw r o weeks Two were only moderately 
relieved 

It is interesting to note that most patients complained of a multiplicity 
of symptoms When the injection of magnesium sulphate produced relief, 
there was an amelioration of all the symptoms experienced by the patient 
The effect of magnesium sulphate upon the blood pressure did not run 
parallel m a great number of cases wuth the relief of symptoms because 
where there was no marked, or only a moderate effect on the blood pressure, 
there was a considerable amelioration of symptoms 

Conclusions 

1 The parenteral administration of magnesium sulphate had a distinct 
effect m reducing the systolic pressure m 40 cases of a series of 50 con- 
secutive cases of hypertension The effect was sustained for a period of at 
least two weeks 



652 


BURTON L ZOHMAN AND BERNARD STERNBERG 


2 The parenteral administration of magnesium sulphate had a definite 
effect in reducing the diastolic pressure in 25 cases of the same series and the 
effect was sustained for a period of two weeks m 21 cases 

3 The parenteral administration of magnesium sulphate had a distinct 
ameliorating effect on the symptoms of hypertension, viz , headache, vertigo, 
insomnia, hot flashes, head noises and nervousness 

Our thanks are due Dr William Stimpson Hubbard and Dr Benjamin Frank Corwin 
through whose cooperation this work was made possible 
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EXPERIMENTAL AND CLINICAL STUDIES OF 

ERGOTAMINE 

V. THE ACTION OF ERGOTAMINE ON THE SYMPATHETIC 
NERVOUS SYSTEM STIMULATED BY EPINEPHRINE 
STUDIES OF THE METABOLIC RATE, PULSE RATE, 
BLOOD PRESSURE, BLOOD SUGAR AND THE 
TOTAL LEUKOCYTE COUNT* 

By John B Youxians, MD, F A C P , Charles Trabue, M D , and 
Ralph S Buvinger, M D , with the Technical Assistance of 
Helen Frank, B A , Nashville, Tennessee 

In a previous paper 1 it was shown that m human subjects, under basal 
conditions, ergotamine had little or no effect on those motor divisions 
of the sympathetic nervous system concerned with the regulation of the 
blood sugar level or the basal metabolic rate Evidence was given for the 
belief that the slowing of the pulse was the result of vagus stimulation 
rather than depression of the sympathetic It was suggested at that time 
that the failure of ergotamine to depress certain of these motor functions 
of the S)'mpathetic nervous system might be explained if the latter were 
inactive 2 m the basal state and therefore either insusceptible to the action 
of ergotamine or incapable of exhibiting its effect Therefore, it was de- 
cided to study the action of ergotamine on the sympathetics which had been 
stimulated by epinephrine 

Methods 

The subjects were young healthy adults many of whom had served as 
subjects in previous experiments with ergotamine and were accustomed to 
the procedures employed Observations were made of the combined effects 
of the drugs on the blood sugar level, metabolic rate, pulse rate, blood pres- 
sure and total leukocyte count The following plan was followed Six 
hours after a light breakfast the subject was placed in bed and allowed to 
rest quietly for at least an hour Following the rest period there was a 
preliminary period during which the pulse rate and blood pressure were 
determined at frequent intervals until a basal level was reached At the 
end of this time the basal metabolic rate was determined and a sample of 
blood drawn for determination of the blood sugar In the studies of the 
leukocyte count, which were made separately, successive counts were made 
at the end of the rest period until a basal level was reached After a short 
rest to allow the subject to recover from these procedures, epinephrine (0 5 
or 1 0 mg intramuscularly) and ergotamine (0 5 mg subcutaneously) were 
injected and the metabolic rate, pulse rate, blood pressure, blood sugar 

* Received for publication March 6, 1933 

From the Department of Medicine, Vanderbilt University School of Medicine, Nash- 
mIK, Tennessee 
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concentration and total leukocyte count were determined at suitable in- 
tervals In some of the subjects separate studies were made to compaie 
the effect of ergotamine when given before the epinephrine with its effect 
when given after In the others the ergotamine was given either before 
or after the epinephrine When ergotamine was given first the time in- 
terval between the injection of ergotamine and epinephrine was approx- 
imately 10 to 15 minutes to allow the ergotamine to develop its effect 
When the epinephrine was injected first the ergotamine was given im- 
mediately afterwards In all cases control studies were made of the effect 
of epinephrine and of ergotamine alone 

The metabolic rate was determined by means of a spirometer and an 
analysis of the expired air (Haldane) The pulse was counted with a stop 
watch, when possible it was counted for a full minute The blood pressure 
was determined with a mercury sphygmomanometer by the auscultatory 
method Determinations of the blood sugar were made according to the 
method of Folin 3 All the leukocyte counts were made by a single observer, 
using special pipettes and counting chamber calibrated by the Bureau of 
Standards The same pipettes and chamber were used throughout the 
experiments Duplicate counts were made at each period and repeated 
unless they checked closely 

Table I 

The Effect of Ergotamine (0 5 mg Subcutaneously) on the Response of the Metabolic Rate to 

Injections of Epinephrine 


Subject 

Metabolic rate 
before injection 
per cent 

Metabolic rate after injection* 
per cent 

15 mm 30 min 60 mm 120 min 

J Y (1 0 mg epinephrine) 






Epinephrine control 

-12 

+30 

+26 

+18 

+ 3 

Ergotamine — Epinephrine 

-17 

+41 

+ 11 

- 4 

-18 

Epinephrine — Ergotamine 

- 7 

+ 6 

+ 13 

+ 9 

ds 0 

\\ r ( 1 0 mg epinephrine) 






Epinephrine control 

- 7 

+37 

+32 

+23 

+ 1 

Ergotamine — Epinephrine 

+ 2 

+27 

+38 

+25 

+ 5 

Epinephrine — Ergotamine 

- 3 

+ 18 

+ 18 

+ 18 

+ 4 

11 F (10 mg epinephrine) 






Epinephrine eontrol 

— 5 

+20 

+35 

+21 

+ 1 

Ergotamine — Epinephrine 

- 6 

+22 

+32 

+30 

+ 1 

Epinephrine — Lrgotaimne 

+ 1 

+ 8 

+22 

+28 

+ 11 

\I 1' (0 5 mg epinephrine) 






Epinephrine control 

+ 16 

+24 

+22 

+28 

+ 17 

Epinephrine — Ergotamine 

+ 8 

+22 

+23 

+29 

+ 15 

I 1* t0 5 mg epinephrine) 






Epinephrine control 

+ 7 

+ 17 

+25 

+ 15 

+ 1 

Epinephrine — Ergot imme 

± 0 

+ 18 

+25 

+ 15 

- 1 

\\ (0 > >ng epinephrine) 






l puiephrine eontrol 

— 5 

, 2 

+ 6 

+ 13 

- 6 

l t-g>t noire — Ep» lephrine 

— 2 

-r 16 

r*25 

-r 13 

- 7 


* the <in g* vt re gwen in the order n irncd in the \ urious experiments The turn. refers 
* » A jl'er rre i tjection U epinephrine When the epinephrine was given first the 

«- v*» • c - is yij etui minted* itel* a*ter.v ird When the* ergotamine was injected fir-it a 
,«* ■»* <A IU ; % !> m ettp^d In-lore the injection of epinephrine 
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Results 

The results aie summarized and shown graphically in the accompanying 
tables and charts The effect on the metabolic 1 ate was studied m six sub- 
jects, three of whom weie gnen 1 mg and thiee 0 5 mg of epinephrine 
each When the ergotannne was given after an injection of 1 mg of 
epinephrine, the metabolic rate failed to increase as greatly as when the 
same amount of epinephrine was given alone When ergotannne was in- 
jected before the epinephrine it failed to modify the effect of the latter, ex- 
cept that in one subject the metabolic rate fell to the initial level sooner 
than when epinephrine alone, 01 epinephrine followed by ergotannne, was 
given Of the three subjects who were given 0 5 mg of epinephrine two 
were given ergotannne after the epinephrine and one before In the former 
ergotannne had no influence on the increase in metabolic rate caused by 
the epinephrine, while in the latter the rate was higher after the injection 
of both drugs than after epinephrine alone (table 1, figure 1) 



Fig 1 The effect of ergotamme (0 5 mg subcutaneously) on the response of the basal 
metabolic rate to an injection of epinephrine The open circles represent experiments in 
■which epinephrine alone Mas given, the crosses, those in which the ergotamme was given 
before the epinephrine, and the solid dots, those in which epinephrine was injected before 
the ergotamme The initial values are those obtained before the injections The time refer® 
to the intervals after the injection of epinephrine When epinephrine was injected first, the 
ergotannne was gnen immediately afterwards When ergotamme was injected first, a pe- 
riod of 10 to IS minutes elapsed before the injection of epinephrine 
11 
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In six subjects the effect of ergotamme on the hyperglycemic response 
to the injection of epinephrine was irregular but resembled somewhat its 
effect on the metabolic rate (table 2) Because of the variation in the basal 


Table II 


The Effect of Ergotamme (0 5 mg Subcutaneously) on the Hyperglycemia Caused by an 

Injection of Epinephrine 


Subject 


Blood sugar Blood sugar (mg per 100 c c ) 

before injections after injection* 

mg per 100 c c 15 min 30 mm 60 min 120 mm 


J Y (1 0 mg epinephrine) 
Epinephrine control 
Ergotamine — Epinephrine 
Epinephrine — Ergotamme 

W T (1 0 mg epinephrine) 
Epinephrine control 
Ergotamme — Epinephrine 

H. F (l 0 mg epinephrine) 
Epinephrine control 
Epinephrine — Ergotamine 

M T (0 5 mg epinephrine) 
Epinephrine control 
Epinephrine^— Ergotamme 

E P (0 5 mg epinephrine) 
Epinephrine contiol 
Epinephrine — Ergotamine 

\V S (0 5 mg epinephrine) 
Epinephrine control 
Ergotamme — Epinephrine 


73 

95 

105 

105 

114 

92 

91 

102 

133 

115 

95 

100 

107 

87 


73 

93 

114 

121 

108 

92 

91 

101 

133 

114 

67 

190 

133 

153 

118 

67 

89 

94 

138 

149 

71 

77 

82 

115 

93 

68 

68 

81 

115 

108 

75 

69 

93 

76 

74 

71 

89 

105 

105 

82 

77 

80 

89 

118 

105 

73 

105 

105 

95 

91 


* 1 he drugx weie given in the order named m the various experiments The time refers to 
the interval after the injection of epinephrine When the epinephrine was given first the 
ergotamme was injected immediately afterward When the ergotamme was injected first a 
period of 10 to 15 minutes elapsed before the injection of epinephrine 


lc\cl of the blood sugai in the different cxpenments the effect of ergotamme 
ts best determined 1>\ comparing the increase over the initial level in each 
experiment ( llgtne 2) Thus compared, the hyperglycemic effect of 1 mg 
ot epinephrine was somewhat less when ergotamme and epinephrine were 
given than when the same amount of epinephrine was given alone In the 
subject (J B \ ), in whom the effect of ergotamme given before and 
after the epinephrine was compared, the inhibiting effect of ergotamme was 
greater when it wax given after the epinephrine When ergotamme was 
injected heiort the epinephrine there was an early inhibition of the hvper- 
gluunu followed In an increase m the blood sugar at the one hour period 
to a« high a level ax occurred alter epinephrine alone, but a more rapid 
retur*» toward the initial level In subject H F the* injection of ergotamme 
»«ter epuntihrua ranked m a xmallcr increase than with epinephrine alone, 
* \vcpi tbit at the end ot two hour* the blood sugar wa* higher than at 
the f „d of an hour and wax above the ltsed reached m the control study 
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at the same period Little effect of the ergotamine was noted in the three 
subjects who were given 0 5 mg of epmephnne In one (E P ) the rise 
m blood sugar was slightly greater after both ergotamine and epinephrine 
than after epmephnne alone 



Fig 2 The effect of ergotamine (0 S mg subcutaneously) on the hyperglycemia caused 
bj an injection of epmephnne In tins figure the differences between the initial values and 
those found after injection are plotted rather than the actual values, the initial value m each 
case being taken as zero The open circles represent experiments in which epinephrine alone 
was given, the crosses those m which ergotamine was given before the epmephnne, the 
solid dots, those in which epinephrine was injected before the ergotamine The time refers 
to the intervals after the injection of epinephrine When epmephnne was injected hrst, the 
ergotamine was given immediately afterwards When ergotamine was given first a period 
of 10 to IS minutes elapsed before the injection of epinephrine 


There is a difference in the time after injection at which the effect of 
ergotamine and epmephnne on the pulse rate occurs This makes it difficult 
to determine the influence of ergotamine on the action of epinephrine In 
four of the six subjects the maximum pulse rate after the injection of epine- 
phrine was somewhat less when ergotamine was given irrespective of 
whether the latter was given before or after the epinephrine (table 3) 
Furthermore, there was m general a tendency for the pulse rate to return 
to the basal level sooner and for the maximum pulse rate to be reached 
earlier after the injection of epinephrine when ergotamine was given The 
latter finding is of no significance, however, being due simply to the failure 
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of the pulse rate to rise as high when ergotamine was given, the maximum 
consequently being reached earlier In one subject the increase in pulse 
rate was greater when ergotamine was given before the epinephrine than 

Table III 

The Effect of Ergotamine on the Response of the Pulse Rate to an Injection of Epinephrine 


Ergotamine — Epinephrine — 

Subject Epinephrine Control Epinephrine* Ergotamine* 



Basal pulse 
rate 

i 

Maximum pulse 
rate after 
injection 

Time after 
injection 

Basal pulse 
rate 

Maximum pulse 
rate after 
injection of 
epinephrine 

Time after 
injection of 
epmephrme 

Basal pulse 
rate 

Maximum pulse 
rate after 
injection of 
epinephrine 

Time after 
injection of 
epmephrme 


Beats 

Beats 


Beats 

Beats 


Beats 

Beats 



per 

per 


per 

per 


per 

per 



min 

mm 

Mm 

min 

mm 

Mm 

mm 

min 

Mm 

J. Y (1 mg 










epinephrine) 

66 

102 

26 

65 

96 

5 

71 

96 

13 

W T (1 mg 










epinephrine) 

73 

too 

24 

71 

90 

14 

76 

96 

16 

H F (1 mg 










epinephrine) 

71 

116 

37 

75 

108 

30 

75 

102 

34 

M T (0 5 mg 










epinephrine) 

68 

88 

11 




65 

80 

12 

W S (0 5 mg 










epinephrine) 

69 

84 

55 

60 

88 

8 




E P (0 5 mg 










epinephrine) 

64 

80 

4 




62 

80 

4 


*lhe drugs were given in the order named When the epinephrine was given first the 
ergot mum. was injected immediately afterward When the ergotamine u'as given first an 
internal of 10 to 15 minutes elapsed before the injection of epinephrine 


when epinephrine was given alone, and in one the inerease in the pulse rate 
was the same when epinephrine alone and epinephrine and ergotamine were 
gi\ut Both of these subjects were given 0 5 mg of epinephrine In the 
experiments, in which the ergotamine was given before the epinephrine a 
■.lowing oi the pulse otten oecurred before the epinephrine was injected 
In six subjects the* rise m diastolic blood pressure was greater when 
ergotamine and epinephrine were given than when epinephrine was gi\en 
alone The same was true of the svstohe pressure except in one subject in 
whom the rHc was the same m both experiments (table 4) The diastolic 
pu -.sure shuwed rdativch the greater increase In general the rise was 
progrt s.-.ne following the injections, hut m several instances there was a 
binpor tr*. drop m diastolic pressure below the initial level, Usually occurring 
U-. .ore the meuase '{ his fall m pressure was not caused sole*!} b> the ergo- 
tv.m*r'e, either dinctlv or by modi tv nig the action of epinephrine 1 since it 
i-eurnd i early as often when epinephrine alone was given 



EXPERIMENTAL AND CLINICAL STUDIES OF ERGOTAMINE 659 


Table IV 


The Effect of Ergotamine (0 5 mg Subcutaneously) on Response of the Blood Pressure to an 

Injection of Epinephrine 





** 

Maximum Blood Pressure (mm Hg) 




Epinephrine control 

Ergotamine — 
Epinephrine* 

Epinephrine — 
Ergotamine* 

Subject 

Basal 

After 

epinephrine 

injection 

Basal 

After 

epinephrine 

injection 

Basal 

After 

epinephrine 

injection 


U 

o 

u 

*5 

o 

o 

o 

o 

o 

CJ 33 

~ o 

o +■» 

u 

U 

■3 2 

o 

o 

u 

o 

to 

o 

O J5 

•3 2 


Tn 

3 ) 

cd 

Q 

eft 

o 

Q 

ui (3 

ft p 

w OJ 

to Q 

to 

nJ 

Q 

<o <d 

to Q 

J Y (t mg 
epinephrine) 

9S 

6S 

122 

70 

88 62 

122 75 

98 

65 

144 85 

W T (1 mg 
epinephrine) 

104 

64 

140 

66 

100 66 

152 74 

102 

60 

144 78 

H F (1 mg 
epinephrine) 

118 

72 

156 

76 

120 70 

156 82 

120 

70 

156 76 

M T (05 mg 
epinephrine) 

100 

60 

108 

66 



96 

58 

130 78 

W S (0 5 mg 
epinephrine) 

114 

70 

124 

74 

106 70 

134 80 




E P (0 5 mg 
epinephrine) 

106 

64 

122 

66 



100 

62 

130 66 


* The drugs were given in the order named When the epinephrine was given first the 
ergotamine was injected immediately afterward When the ergotamine was given first a 
period of 10 to 15 minutes elapsed before the injection of epinephrine 


In four subjects ergotamine alone had little effect on the total leukocyte 
count but in one tire count was lowered slightly, and in another there was 
an increase which was not as great, however, as occurred with epinephrine 
There uas a slight tendency for ergotamine to inhibit the increase m leuko- 
cytes which followed the injection of 0 5 mg of epinephrine (table 5), but 
tins effect is less marked when the results are compared on the basis of the 
increase over the initial level (figure 3) When comparison is made in the 
latter manner there is no constant relation between the effect of ergotamine 
and the time of its injection In each of the four subjects ergotamine 
caused a partial inhibition of the rise in leukocytes following the injection 
of epinephrine in one or the other of the two experiments m which both 
drugs were given, but m some it occurred when the ergotamine preceded 
and in otheis when ergotamine followed the epinephrine In some of the 
experiments the injection of both drugs caused a greater rise than occurred 
with epinephrine alone 
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Table V 


The Effect of Ergotamine (0 5 mg Subcutaneously) on the Leukocytosis Caused by the Injection 

" of Epinephrine 


Total 
leukocyte 
count before 

Subject injections 

Total leukocyte count after injections* 

15 mm 30 mm 45 mm 60 mm 120 mm 

H F 

Epinephrine control 

7,350 

8,800 

10,320 

11,300 

10,580 

6,760 

Ergotamine control 

7,260 

8,180 

8,320 

7,580 

8,040 

8,140 

Ergotamine — Epinephrine 

8,360 

11,040 

10,360 

9,880 

9,400 

7,240 

Epinephrine — Ergotamine 

6,140 

8,960 

9,160 

8,680 

8,240 

6,600 

A C 

Epinephrine control 

6,710 

7,280 

9,220 

9,380 

8,480 

6,920 

Ergotamine control 

5,280 

4,100 

4,260 

4,580 

5,260 

5,420 

Ergotamine — Epinephrine 

5,675 

7,075 

7,650 

8,975 

7,720 

7,500 

Epinephrine — Ergotamine 

5,425 

7,475 

6,300 

5,825 

5,750 

5,750 

G 0 

Epinephrine control 

7,650 

11,800 

10,780 

10,420 

9,160 

8,720 

Ergotamine control 

8,500 

9,080 

8,420 

8,740 

8,160 

8,350 

Ergotamine — Epinephrine 

7,425 

15,150 

12,425 

9,650 

9,000 

8,675 

7,450 

Epinephrine — Ergotamine 

7,860 

11,225 

8,625 

8,750 

6,450 

F.T 

Epinephrine control 

5,680 

7,440 

7,760 

7,600 

6,120 

6,080 

Ergotamine control 

4,830 

4,600 

6,275 

6,525 

6,225 

5,820 

Ergotamine — Epinephrine 

7,440 

7,595 

8,275 

7,350 

7,225 

5,700 

Epinephrine — Ergotamine 

5,640 

7,100 

8,375 

7,875 

7,350 

5,675 


* The drugs were given in the order named m the various experiments When both drugs 
were given the tune refers to the interval after the injection of epinephrine When the epinephrine 
was iniected first the injection of ergotanune followed immediately When ergotamine was 
given first an interval of 10 to 15 minutes elapsed before the injection of epinephrine 


Discussion 

It is evident that under the conditions of these experiments ergotamine 
may inhibit slightly the stimulating action of epinephrine on some functions 
of the sympathetic, but the inhibition is irregular and far from complete 
Few similar studies have been reported and they deal only with the pulse 
i ate and the blood sugai Goldman '' w as unable to abolish or reverse the 
effect ot epinephrine on the pulse rate with ergotamine According to 
Morati 0 the increase in blood sugar caused by epinephrine is diminished 
l or prevented') In ergotamine A similar effect is reported by Coelho and 
de Oliveira * Othcis have repoited contradictory results in conditions 
"tich as thyrotoxicosis in which a stimulation of the sympathetic may he 
prt'ciit 'Ihtsc reports have been summarized by us m an earlier paper* 
In our experiments on dogs ’ ergotamine was found to have* tess effect on 
the epinephrine hyperglycemia, than was observed m the present study* 

1 lx i fleet of the two drugs on the blood pressure is most probably one* 
of summation of individual reactions We* have shown that under basal 
vo» d»Uon> ergotamine increases the blood pressure. 1 the diastolic pressure 
p-'st.ap illy It j-. probable that this is the result of a direct action on the 
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vessels 1 Epinephrine causes mainly an increase in systolic pressure The 
obsenecl effect of the two drugs is therefore similar to what would be 
expected from the effect of each alone In animals, and with relatively 
much larger doses, ergotamme may neutralize or reverse the effect of epi- 
nephrine on the blood pressure No such effect was observed in these ex- 
periments 



Fig 3 The effect of ergotamme (0 5 mg subcutaneously) on the leukocytosis caused 
by an injection of epinephrine In this figure the differences between the initial values and 
those found after injection are plotted rather than the actual counts, the initial count in each 
case being taken as zero The crosses represent experiments in which epinephrine alone, the 
circles experiments in which ergotamme alone, was given The solid dots with a solid line 
represent experiments in which epinephrine was given before the ergotamme, the solid dots 
and broken lines those in which ergotamme was injected before the epinephrine The time 
refers to the intervals after the injection When both drugs were given it refers to the in- 
tervals after the injection of epinephrine When epinephrine was injected first the ergota- 
nune was given immediately afterwards When ergotamme was given first, a period of 10 
to 15 minutes elapsed before the injection of epinephrine 

With respect to the pulse rate, the pulse slowing action of ergotamme is 
opposed to the tachycardia caused by epinephrine and the effect of the injec- 
tion of the two drugs depends on the balance between these two opposing 
actions Most, if not all, of the ergotamme effect is, we believe, the result 
of a stimulation of the vagus and not a depression of the sympathetic The 
preponderance of the sympathetic stimulation by epinephrine agrees well 
with the preponderance of the sympathetics of the heart under normal condi- 
tions, and explains the failure of ergotamme to cause any significant inhibi- 
tion of the tachycardia caused by epinephrine Whether any of the slight 
effect of ergotamme is tire result of a depression of the sympathetic is diffi- 
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cult to determine However, for reasons discussed below it is possible that 
ergotamine may possess such an action to a slight extent 

The influence of ergotamine on the leukocytosis caused by epinephrine 
was so irregular that no constant inhibitory action can be attributed to it 
It should be noted, however, that in all these experiments the dose of epi- 
nephrine was only 0 5 mg 

When the experiments m which 0 5 mg of epinephrine was given are 
compared with those in which 1 0 mg was used the results are the opposite 
of those which would be expected, the ergotamine inhibiting the actions ot 
0 5 mg less than it inhibited the action of double this amount of epinephrine 
This offers some support for the theory that ergotamine is able to inhibit the 
motor sympathetics only when the latter are stimulated and even then (with 
the doses used) only paitially and at the higher levels of stimulation It 
may be significant that the greatest effect of ergotamine was observed in 
the experiments on the metabolic rate and the blood sugar Both are func- 
tions which, as we have shown, are not influenced significantly by ergota- 
mine under basal conditions Both functions are piobably inactive under 
basal conditions but are susceptible to relatively great and rapid stimulation 
with epinephrine Further support for this conception of the mode of 
action of ergotamine is found in the studies of Wilder 0 This author has 
shown that the actions of certain drugs on the autonomic nervous system 
exhibit quantitative and qualitative differences which are related to the level 
of activity of the functions studied (the pulse rate and blood pressure in 
paiticular) The greatei the activity the less susceptible are these functions 
to stimulating influences and the more sensitive to depressants , the less the 
activity the more affected by stimulation and the more resistant to inhibition 
'1 lu» general reaction, according to the author, constitutes a biologic law to 
which he has applied the term “ law of the initial value ” (“ Ausgangswert- 
geseta ) Such a “ law ’ is in confoimity with the results of this and our 
previous studies It will explain the many conflicting reports of the action 
of ei goldmine in clinical experiments If, to the factor of “stimulation 
level one adds the ncccssitv of employing small doses of ergotamine, the 
partial and it regular inhibition found m man seems more understandable 
It ^ possible aNo that variations in the rate of absorption of the epinephrine 

and ergotamine mav contribute to the irregularities in experiments such as 
these 

S U VI VI ARY 

hrgotanuno, in doses of 0 5 mg given subcutaneously, inhibited partially 
me uk rea-e in metabolic rate and the hvperglvcemia which an injection of 
1 r»ig ot epinephrine caused m normal i>ubjccti> r l he effect was somewhat 
gre <ter and mure constant when the ergotamine was given after the injection 
or » pmephnne When 0 5 mg of epinephrine was given, ergotamine had 
hit e or no v tfeet lhe injection of ergotamine and epinephrine caused a 
gi.uttr uie r e i^e m blood pressure than resulted from an injection of epi- 
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nephnne alone The maximum pulse rate was slightly less when both ergota- 
nune and epmeplmne were given than when only epinephrine was injected 
Ergotamine had no constant effect on the mcrease in the total leukocyte count 
which occurs following an injection of 0 5 mg of epinephrine Evidence is 
given for the belief that m man ergotamme is able to depiess significantly 
certain functions of the sympathetic only when the latter are stimulated and 
that this depressing effect is dnectly proportional to the degree of sympa- 
thetic stimulation 
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PSYCHIATRIC INVESTIGATION IN INTERNAL 

MEDICINE * 

By Marie L Carns, M D , and Annette C Washburne, M D , 

Madison, Wisconsin 

There is nothing novel in the idea that adequate medical care cannot 
be given to a patient unless his mental and emotional difficulties are under- 
stood However, it seems to us that at present little of a concrete nature 
is being done in many medical departments in this country to apply this idea 
The usual routine consists of a thorough study of the patient for the purpose 
of ruling out any organic pathology, and this being satisfactorily accom- 
plished, he is discharged with only some such diagnosis as neurasthenia, and 
possibly a prescription for a sedative Medical responsibility has seemed 
too often to end with the establishment of a diagnosis of a functional nervous 
disorder We feel that these patients should be studied in a practical man- 
ner by a psychiatrist and assisted in the solution of basic problems We 
shall briefly outline a few of these case histories and trace the subsequent 
course of the patient under psychiatric investigation 

Case I 

Mrs G S , aged 27 years, was referred to the medical service of the Wisconsin 
General Hospital on October 26, 1932, with a note from her physician stating 
“ Diagnosis obscure Roentgen-ray might throw light on Condition ” Her chief 
complaint was vomiting She dated the onset six months before admission, and 
stated that the vomiting took place shortly after eating Although it did not occur 
after every meal at the onset, in the last few months it had become more frequent 
until by the tunc of admission there was only an occasional meal which was not fol- 
lowed by emesis She denied nausea or epigastric pam and stated that her appetite 
was very good The emesis was not affected by the type of food ingested She had 
lost 20 pounds m weight since the onset of her difficulty Physical examination 
showed the patient to be well built but somewhat undernourished There were no 
significant abnormalities present The clinical impression was neurotic vomiting 
Routine laboratory studies including a gastric analysis showed no significant devia- 
tions irom normal The gastrointestinal series showed no abnormalities of the 
"’tori' wh or duodenal bulb A barium enema showed some narrowing and poor filling 
ot the sigmoid and terminal ileum, interpreted as probably the result of adhesions 
f patient had had an appendectomy and partial oophorectomy in 1927) Soft diet, 
tincture ot belhdonna minims 10 before meals, together with sedatives and reassurance 
th .t no organic pathology existed, all entirely failed to affect the persistent vomiting 

Die p ititnt was transferred to the Neuro-Psychiatric Department on November 7, 
!‘>32 \ prchtmntry conversation failed to reveal anything except an unhappy mar- 

r a ,c Uu patent tppeared very unstable She was distinctly tense, could not sit 
-,uatl. v. i> e. identic embarrassed and unwilling to go into details on the subject of 
’ ‘ r *'i >rr. »ge lo Meditate nutters 6 cc (grs 4) ox sodium amytal were admin- 
i'tcixd mtr i*cnou4. llie pat'ent became mildly c\hilarated, all hesitancy and 

* iMvoi so- i Mmtten April lrf, 1933 

* r a. v Iicprtu tn:» ot Mtdicu'e and Neuro-Pay ihi »try, Wisconsin General liov 
5 ’A v , < ir \\ i v 
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embarrassment disappeared and she gave the following history rapidly and with evi- 
dent relief Her childhood had been uneventful, during her school days she had 
entertained the idea that she might become a nurse but abandoned it because she was 
‘ easily upset by things” Shortly after leaving high school, she fell in love with 
and married her present husband All went well until the birth of the first child 
At this time the husband came home drunk and vomited in her presence This re- 
sulted m die first of a long series of quarrels Intercourse, which up to this time 
had been pleasing to die patient, now became definitely distasteful and she was con- 
scious of vague pelvic pain Her physician recommended oophorectomy and sal- 
pingectomy At the time of die operation, the physician said to her “ Of course you 
realize the seriousness of this operation, it will not only affect you physically, but 
in odier wajs as well ” The postoperative course was physically uneventful, but the 
tactless w'arning of die doctor upset the patient emotionally She entertained fears 
that she would be crippled sexually, or that she would be “different from other 
w'omen ” Returning home, she began pleading various excuses to escape intercourse, 

‘ backache — the operation,” etc On one occasion she was forced to use physical 
resistance 

Six months after the operation she went with her children on a visit to her 
grandfather, w r ho was in poor health This was made the excuse, m reality she was 
fleeing from her husband’s attentions Her last advice to him was, “ Go out with 
other women, if you get a venereal disease that’s the price you pay” After a short 
time die husband suddenly appeared and demanded diat die patient return home with 
him At diis time the vomiting began At first it occurred just after the evening 
meal “ He took no notice at first, dien he got mad ” All attempts at coitus pre- 
cipitated further emesis Gradually the periods of vomiting increased and the patient 
was unable to retain any meal 

Following dns conference, the patient appeared less nervous, but the vomiting 
continued Psychodierapy was instituted with suggestions as to a connection between 
the emesis and the sexual conflict, but it was left to the patient to draw the final con- 
clusions This she did six days later At this time the vomiting suddenly ceased 
The patient was kept in the hospital for four weeks longer without any recurrence of 
symptoms Her future was then frankly discussed Because of the children she was 
unwilling to contemplate divorce Having conquered the emesis, she now felt that 
with a better understanding of her problem she could find readjustment in her marital 
life Before her discharge, the situation with obvious reservations was discussed with 
the husband A letter received February 15, 1933, from the patient stated that she had 
gained 15 pounds and was not vomiting at all 

Impression Situational neurosis with accompanying coitophobia 


Case II 

Mrs I L , a housewife 28 years of age, was first seen by one of us in the medical 
out-patient department on April 21, 1932 Her chief complaint was " nervousness ” 
She had had an almost continuous series of nasal colds with persistent cough during 
the past winter She felt unduly fatigued Her weight was exactly the same as two 
years before At this interview the greatest emphasis was concentrated on the social 
history The patient had had four children in a little over four years, the eldest being 
nine years old and the youngest four and a half years Her husband had lost his job 
and she worked six and a half hours daily as an elevator operator In addition she 
had household work and other domestic responsibilities to assume One or more of 
the children had been ill almost all winter On questioning she admitted that the 
husband drank intermittently, came home drunk and was very abusive However, 
she gave the impression of great lojalty to him and did not volunteer complaints She 
stated that she was not prone to worry about herself and would not have come into 
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the clmic now unless urged to do so by the visiting nurse, who wished her to be 
reexamined because of a previously diagnosed pulmonary tuberculosis 

The past medical history is of special interest in this case and will be given m 
some detail She was first admitted to the hospital on September 24, 1928 and at that 
time also her chief complaint was “ nervousness,” which she then stated was of three 
years’ duration Other symptoms included easy excitability, palpitation, precordial 
pain, dyspnea on exertion, considerable muscular weakness and occasional syncope 
About four months before this hospital admission, following a weight loss of 30 
pounds in a few months, she had attended a chest clinic where she had been diagnosed 
as having pulmonary tuberculosis and had been sent to a tuberculosis sanatorium 
She had remained there up to the time of the hospital admission, having been referred 
from the sanatorium to the hospital to have her “ goiter ” treated She had gained IS 
pounds in the four months at the sanatorium and also had regained a good appetite 
The social history m the hospital record of this admission stated only “ Married six 
years Husband living Housework, busy with four children” The family history 
was of interest in that both father and mother died of pulmonary tuberculosis during 
the patient’s childhood and there had been intimate contact The significant findings 
on physical examination at this time were restlessness, moderate bilateral enlargement 
of the thyroid, the gland being soft and smooth, rapid pulse, blood pressure 150/90, 
tremor, hyperreflexia, moist palms and soles, no eye signs of hyperthyroidism, and no 
quadriceps weakness Her basal metabolic rate was +32 and +35 On bed rest, 
mild sedatives and Lugol’s solution minims 5 three times a day for four days the 
BMR dropped to +10 and +11 The clinical impression was hyperthyroidism 
(exophthalmic goiter), and subtotal thyroidectomy was performed on October 26, 
1928 The postoperative course was uneventful and the BMR on October 15, 1928 
was + 10 and + 4 The pathological repoi t of the excised gland was colloid goiter 
Stereoscopic roentgen-ray of the chest on September 25, 1928 was read as follows * 
“Apices relatively clear Hilum lymph nodes show moderate increase Several 
calcified nodules on either side Calcified plaque anteriorly behind sternal end of 
fom th rib Domes of diaphiagm round and legular ” This was interpreted as show- 
ing no evidence at all of recent parenchymal pathology 

She was readmitted on January 23, 1930 At this time her complaints were 
practically identical with those on her first admission The physical findings also 
coincided \cry closely 1 he B M R ranged from +17 to — 1 She was diagnosed 
nuirourculatory asthenia and discharged with a recommendation for sedative 
inclination 


1 hi> past medical history now leads up to the findings at the time of the examina- 
tion cited at the beginning of this case report The physical findings were in all 
respects similar to tho-e previously reported The extreme nervousness was obvious, 
ll V pmcit moving and twisting her hands continuously The pulse rate was 106 
iterc w a distinct tremor of the hands and evidence of marked vasomotor instability 
<v me s in ihe blood pressure was 146/96 It was questioned at this time if the 
!' Mtnl ‘J 1 ’ h »d Deem acme pulmonary tuberculosis or Graves’ disease It was 
u. it a situitioml neuiosis superimposed on an unstable autonomic nervous 
• tun v 3 tne prim iry condition In view of this she was referred to a psychiatric 
in io» Die pmnt ot interest in this ca*-e is the inference that if a careful social 
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*v 1 . 1 *. Uuici cited tne patient might have been saved from sanatorium treatment 
•vf i e*e 1 tube'-cub sis uid irom thyroidectomy 
< >.* 5 HI".: v i, firs* seen m the psychi itric out-patient department oil June 15, 
"• e 5 re t’n >1 t meture ot extreme instability, the checks were flushed, the 
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ii>i tin-c u.<, almost constant wringing of the hands With con- 
,J ’ *• v ts finally encouraged to discuss her problem The hus- 
l". b 1 1 \ v is addicted to alcohol While admitting his lapses, the 
i e i , c *o» ’!> deter ded him Her only condemnation lay m the 
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effect on the clutch en He would come home drunk and wake them up, frightening 
them “ into tantrums by his carryings on ” Her attempts at interference had resulted 
in physical violence to herself The patient appeared at her wits end to know what 
to do The conflict resulting between affection for her husband and despair over his 
actions had now reached an acute stage She could see no future and appeared over- 
whelmed by the futility of her life Practical suggestions such as six months’ hos- 
pitalization of the husband for alcoholism, legal aid, etc , fell on deaf ears because 
the patient’s affection and fear of her husband would not permit her to consider such 
measures She was assured that only when the domestic difficulties were solved 
would there be an improvement in her own condition 

She was next seen in December 1932 At this tune her condition appeared only 
slightly improved Though still refusing to take any definite steps in the matter of 
her husband, she had become convinced of the connection between the home situation 
and her own nervousness On March 1, 1933, the patient was again seen in the out- 
patient department At this time a definite improvement was noted She was more 
composed, sat quietly and was able to discuss her problem without the tremulousness 
previously noted The husband had not been drinking for a period of two weeks 
Symptoms of increased tension were elicited only when she conversed about the past 
The patient left with the assurance that at any time, if the situation became too dif- 
ficult, she should feel free to summon help 

Impression Situational neurosis 

Case III 

Miss D C , 23 years of age, was referred to the Wisconsin General Hospital 
on October 17, 1932, with a diagnosis of “ tuberculosis of the left lung with pleurisy, 
or cardiac trouble ” Her chief complaint was pain in the left chest She dated the 
onset to about four years before The pam had been intermittent m character, at 
times accompanied by a cough which was occasionally productive She also com- 
plained of fatigue, attacks of vertigo associated with scotomata, tinnitus, dyspnea on 
sudden exertion, palpitation, anorexia, recent syncope and a weight loss of 16 pounds 
in the past three years 

Examination showed a moderately well developed and well nourished young 
woman She was quite uncooperative, jerked and quivered frequently and refused 
certain parts of the examination There were no physical findings interpreted as 
significant The clinical impression was anxiety neurosis Routine laboratory ex- 
aminations showed no significant abnormalities Sputum examinations were reported 
as negative for tubercle bacilli on four occasions The basal metabolic rate was — 1 
Stereoscopic roentgen-ray of the chest showed no evidence of recent parenchymal 
pathology in the lungs The sinuses were clear Physiotherapy in the form of 
radiant heat and light to the left chest, high caloric diet and reassurance that no 
serious organic pathology was present resulted in no appreciable alleviation of the 
patient’s symptoms 

On November 11, 1932 the patient was seen in psychiatric consultation She 
appeared sullen, antagonistic and was unwilling to discuss her problem To all 
inquiries, the invariable answers were “ I don’t care ” or “ I don’t want to talk about 
it ” Questions as to why she had come to the hospital elicited merely a curt recitation 
of vague pains in the cardiac region 

On being transferred to the Neuro-Psychiatric Department for observation, the 
patient immediately went to bed and for several days refused to get up or talk at all 
On November 21, 1932, 6 cc of sodium amytal (grs 4) were administered intra- 
venously Almost at once the patient became loquacious She talked not only freely 
but with evident relief at being able to express herself The history obtained at this 
time may be briefly summarized Until 192S she had been entirely well At this 
time the other students in school began calling her “ bastard ” and making fun of her 
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Many of her friends refused to go with her and when she asked for a reason was 
told, “ If you don’t know you ought to be ashamed ” Two years of this type of per- 
secution resulted in an attitude of suspicion and depression In 1930 she was driven 
to the point of questioning her mother and was told it was true that she was illegit- 
imate Confirmation of her fears caused the patient to shun society She became 
conscious of real or imaginary comments of the neighbors The attitude of antago- 
nism developed rapidly as the patient became more self centered and introspective On 
eliciting the above, suggestive psychotherapy was instituted The situation was out- 
lined to the patient and rationalized with her On November 26, 1932 a second 
intravenous injection of sodium amytal (grs 7) was given and the psychotherapeutic 
suggestions continued 

Following this treatment Improvement was observed She became more talkative, 
cooperative, and distinctly approachable Further conferences (without sodium 
amytal) seemed to stimulate outside interests and resulted in the making of a number 
of creditable articles by the patient in the occupational therapy department At the 
time of discharge, December 22, 1932, the patient appeared to be satisfactorily ad- 
justed It is interesting to note that the chest symptoms which began m 1928 cor- 
responded to the onset of the emotional disturbance 

Impression Anxiety neurosis 

The above examples selected from a large group illustrate the im- 
portance of the social history and the need of psychiatric investigation in 
certain medical cases We feel that unless the patient’s problem is consid- 
ered from a psychiatric as well as a physical viewpoint, the examination is 
of necessity incomplete and frequently the results are disappointing The 
use of sodium amytal m psychiatric study has been discussed in previous 
reports Its use in abnormal mental conditions was reported by Bleck- 
wenn 1 in 1929 As a valuable aid m analysis it has been used by Lorenz 2 
and lus associates since 1930 The technic of administration is simple, and 
consists of dissolving 1 gram of the preparation in 20 c c of distilled water 
1 he clear fluid is then injected under aseptic conditions into the vein at the 
rate of 1 c c a minute After the patient has received 2 to 8 c c , he enters 
a stage of excitement ” or “ talkativeness ” At this point the injection is 
stopped and the analysis begun It is our impression that sodium amytal 
is or value because, (1) it permits a rapid and thorough examination with 
(2) the minimal amount of embarrassment to the patient, and (3) sug- 
gi'>tne therapy under this drug is more easily given and more readily 
absorbed 

Summ \HY 

lhtec cast> originally admitted to the medical service are reviewed 
In t.ich instance a definite social problem was present These problems 
v.lu'i submitted to psychiatric investigation resulted in improvement of 
Ok patu.nt’> condition 
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EDITORIAL 

FEDERAL MEDICAL CARE OF THE UNEMPLOYED 

The professional medical care of the indigent m the home and in the 
hospital has heretofore been almost entirely a burden borne by the medical 
profession unaided Private philanthropy and public tax money have pro- 
vided for the construction and operation of hospitals in which the institu- 
tional type of medical service could be rendered The same sources have 
provided salaries for the pharmacists, nurses, social service workers, tech- 
nicians, and laboratory physicians working in these institutions There are, 
however, comparatively few practicing physicians, if we exclude the physi- 
cians of the state and city insane hospitals and tuberculosis sanatoria, who 
receive salaries for the professional care of indigent patients The enormous 
amount of free work done by practicing physicians in the home, in office 
practice, m the out-patient departments, and on the hospital wards has been 
the chief burden and at the same time the chief pride of the medical pro- 
fession If the value of this free work could be estimated in monetary 
terms, it would certainly be found to constitute a very large fraction of the 
total cost of medical service to the indigent 

This present status under which so high a proportion of the true cost 
of medical care of the indigent is contributed by the physicians in the form 
of free professional service, is not a satisfactory solution of the problem 
It has proved impossible for the profession to furnish adequate medical care 
to all who are in need It is true that in many hospitals and m some out- 
patient clinics, as well as in much of the work done in offices and homes, the 
free patient has received the highest type of medical care It can scarcely 
be denied, however, that it has often proved impossible for the medical pro- 
fession, especially in these days of depression, to meet adequately all the 
demands for free work It is to their credit that they have covered the 
field as well as they have, and that few indeed of the needy have failed to 
receive some measure of free medical care 

If the present status may be considered unsatisfactory from the point of 
view of the mavailabihty of adequate medical care for a portion of our large 
indigent population, it must also be considered equally unsatisfactory from 
the point of view of the medical profession In a time of shrinkage in their 
income-producing practice they have felt themselves obliged to carry the 
burden of an ever increasing number of free patients who were an expense 
to them not only m time and effort but m actual cash outlay for transporta- 
tion and medical supplies Both lay and professional opinion has mcreas- 
inglv favored the view that the cost of the professional care of the indigent 
should be borne by the community at large However, since the assumption 
of this responsibility by any division of the Government would of necessity 
entail some form of “ State Medicine ” on a large scale a considerable section 
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of the medical profession, which for the most part has accepted the principle, 
has nevertheless been opposed to any of the plans suggested for putting this 
principle into effect 

This Gordian knot has been swiftly cut by the Federal Emergency Re- 
lief Administration The conception of their plan may be traced to the 
statement in Rule No 1, Section B, which was promulgated on June 23, 
1933 

“ Grants made to the States from Federal funds under the Federal 
Emergency Relief Act of 1933 may be used for the payment of medical 
attendance and medical supplies for those families that are receiving relief 
After a brief period of gestation m the summer, the full plan has been 
delivered to the waiting public towards the end of September m the pamphlet 
entitled “Rules and Regulations, No 7, Governing Medical Care Provided 
in the Home to Recipients of Employment Relief ” By the time this edi- 
torial is published, a foim of State Medicine affecting a number of millions 
of our citizens will be m effect throughout our country 

Because of the historical importance of tins alteration in the conditions 
of the practice of medicine, and because it will affect to some extent all phy- 
sicians and all medical institutions, the complete pamphlet is reprinted in the 
pages of this journal * 

The Federal Emergency Relief Administration purposes, subject to 
definite conditions, paying the practicing physician a fee for his medical 
services to the indigent Similarly it will pay for emergency dentistry, for 
nursing, and for medical supplies It will not pay physicians or institutions 
for medical treatment of the indigent rendered in hospitals or out-patient 
departments The Federal Emeigency Relief Administration defines the 
broad lines of policy and procedure, the State and local relief administrations 
are to formulate the local programs Representatives of the organized 
medical, dental, nuismg, and pharmaceutical professions, appointed by these 
professions, arc to act m an advisory capacity to the State and local relief 
administrations in the formulation and adoption of the local programs, and 
m settling disputed problems The individual physician retains his freedom 
to participate or not m the local program for his community, but if he de- 
sire to put ticipate he must signify his willingness “ to accept the regulations 
and restrictions inherent in such a program ” 

These *' regulations and restrictions ” will be finally defined in the local 
program'., but it is specified under the heading of procedure that the follow- 
ing requirements must be met The physician must obtain a written au- 
thorization from the local relief officer before treating the patient, he must 
certify to the relief officer when he considers nursing care is desirable; he 
n«w present to the relief officer a written request for such drugs as he deems 
me patient nee*d>, he must certify that deliver) in the home is safe m each 
m itar.ee in which he tinder take-, to deliver a woman m the home, he must 
obtain a renewal of authorization whenever an acute illness lasts longer than 
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two weeks or lequires more than ten visits or when a chronic illness is pro- 
tracted beyond two or three months, he must submit monthly bills with 
specified data, the visits arranged m chronological order, the proper authori- 
zations appended, etc , and finally he must accept a fixed fee schedule which 
“ shall be established on the basis of an appreciable reduction from the pre- 
vailing minimum charges for similar services ” 

The rules and regulations promulgated by the Federal Emergency Re- 
lief Administration show evidence of careful preliminary study of the prob- 
lem and of a wish to accomplish the desired purpose with the least disturbance 
possible of the normal relations between physicians and patients Yet it is 
evident that they leave some important practical questions undecided and 
that the justice of some of the positions taken may well be questioned 
Among the first in importance of the omissions is the lack of a clear cut 
statement as to whether the indigent patient is to be required to choose his 
own physician or whether, in the case where he has none, the relief officer 
will select one for him The latter alternative would constitute a long step 
in the direction of a governmental medical service It will seem to many 
also that exclusion of hospitals and their physicians and of out-patient de- 
partments and their physicians from the benefits of the act is arbitrary and 
unjust The majority of these institutions are incurring deficits m their 
attempt to provide treatment for an increasing number of indigent patients 
Their physicians are called upon to give without recompense even more of 
their time to the care of the indigent than in more prosperous years It 
may well be, however, that the new order of things will lead to a larger num- 
ber of the indigent receiving care in their homes or in doctors’ offices, and 
that thus the clinics and hospitals will indirectly receive economic help by a 
lightening of their load The level of medical care for the patients affected 
will be maintained in these circumstances only if the physician in outside 
practice clearly distinguishes between those cases which do and those which 
do not require the facilities of a clinic for their adequate care It is ap- 
parent that time will be required to disclose the advantages and disad- 
vantages of the plan, and that new rulings may alter many of its features 

Our Government in these stirring days is manifestly proceeding upon 
the assumption that a state of emergency exists which warrants the exten- 
sion of governmental action into many fields not previously included in its 
scope The physician now falls into the company of the merchant, the 
manufacturer and the laboring man as one whose occupation is to some 
extent altered in its conditions by Federal decree It must be pointed out 
that in tire physician’s case the change is a relatively minor one and that he 
has been left so far with entire liberty of action 

The people of this country have shown plainly their disposition to accept 
in good spirit the radical actions of the Government and, whether individ- 
ually doubtful of the results or not, to use every effort to give to the new 
measures every chance for success The medical profession should do no 
less It should accept these rulings establishing a form of State medicine as 
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temporary and emergency measures and give its best efforts to the task of 
accomplishing their purpose, “ the provision of good medical service at low 
C ost — to the mutual benefit of indigent patient, physician, nuise, dentist 
and tax-payer ” 


RULES AND REGULATIONS 


No 7 

Governing Mldical Care Provided xx tiie Home to Recipients of 

Unemployment Relief 


INTRODUCTION 

The conservation and maintenance of the public health is a primary function of 
our Government In this emergency, the ingenuity of Federal, State, and local lelief 
officials is being taxed to conserve available public funds and, at the same time, to 
gi\e adequate relief to those in need To assist State and local relief administrations 
m the aclne\ement of these aims, with regaid to medical care, two steps have been 
taken First, to define the general scope of authorized medical care, wheie the ex- 
penditure of Federal Emergency Relief Funds is involved, and second, to establish 
general regulations governing the ptovtsion of such medical caie to recipients of un- 
employment relief 

GENERAL SCOPL 

( Extracted from rules nos 1 and 3, previously established) 

Promulgated on June 23, 1933, rule no 1, section (&), stated 

Grants nndc to the States from Federal funds under the Federal Emergency Relief Act 
ut 1933 may be used tor the payment of medical attendance and medical supplies for those 
t undies that are rccciwng relief 

1 he permission gt anted under this section ( b ) was more sharply defined in the 
mie rule m section id), which stated in part 

fhi, i lunils may not he used for the pay ment of hospital bills , or for providing 
!' '**■*■ " institution il cart 'I hese nccessar> services to the destitute should be made available 
ihrr-t'gh State or local funds 

In the Staton on Direct Relict " of rule no 3, promulgated on July 15, 1933, 
i .edit d eaa m the home was listed as item 6 in the list ot the types of relief that may 
u p. muled to •‘diet casts, vi/ 

*r> tiri’ir, in- mcdicim, medical supplies and/or medical attendance to be furnished m 
11 1 >a e l a!tr the •< m.e rule adequ ie> ot such relict is made “an obligation on the 
x it l I’u.e.o lithe l Vhiunistratiou md on all the political subdivisions of the States 
f in art! * felut 

1 :* “ '.t ot medic, t care as above defined shill he construed to include Hed- 

,f 1 .- 1111 , j e re a, in uljuiict to medical care, and tnicrgcucy dental service tor 
*■ e . > :m* re neetving relief 
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tvg't’ turn , governing the provision in the hum* of iittdual cirr 
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1 Policy A uniform policy with regard to the provision of medical, nursing, 
and dental care for indigent persons in dieir homes, shall be made the basis of an 
agreement between the relief administration and the organized medical, nursing, and 
dental professions. State and/or local The essence of such a policy should be 

(o) An agreement by the relief administration to recognize within legal and 
economic limitations, the traditional family and family-physician relationship in the 
authorization of medical care for indigent persons m their homes, the traditional 
physician-nurse relationship in the authorization of bed-side nursing care, the tradi- 
tional dentist-patient relationship in the authorization of emergency dental care, and 

(b) An agreement b\ the phjsician, nurse (or nursing organization), and den- 
tist to furnish the same type of service to an indigent person as would be rendered 
to a private patient, but that such authorized service shall be a minimum consistent 
with good professional judgment, and shall be charged for at an agreed rate which 
makes due allowance for the conservation of relief funds 

The common aim should be the provision of good medical service at a low cost — 
to the mutual benefit of indigent patient, physician, nurse, dentist, and taxpayer 

The policy adopted shall be to augment and render more adequate facilities 
already existing m the community for the provision of medical care by the medical, 
nursing, and dental professions to indigent persons It shall imply continuance m the 
use of hospitals, clinics, and medical, dental, and nursing services already established 
in the community and paid for, in whole or m part, from local and/or State funds in 
accordance with local statutes or charter provisions Federal Emergency Relief 
Funds shall not be used m lieu of local and/or State funds to pay for these established 
services 

The phrase " m their homes ” shall be interpreted to include office service for 
ambulatory patients, with the understanding that such office service shall not supplant 
the services of clinics already provided in the community 

2 Piocedure A uniform procedure for authorization of medical, nursing, and 
dental care in the home shall be established by each State and/or local emeigency 
relief administration This procedure shall not be in conflict with the following 
requirements 

(а) Written Ordei All authorizations for medical, nursing, and dental care 
shall be issued in wanting by the local relief officer, on the regular relief order blafik, 
prior to giving such care, except that telephone authorization shall immediately be 
followed b} such a written order , and provided that authorizations for bed-side nurs- 
ing care shall be based on a recommendation by the attending physician, in cases 
where a physician is m attendance, who shall certify to the need for nursing service 
as part of the medical care Authorizations for medicine and medical supplies shall 
also be issued in w riting and, m general, such authorizations shall not be issued except 
upon written request of the physician authorized to attend the person for whose use 
they are desired 

(б) Acute Illness Authorizations for medical care for acute illness shall be 
limited to a definite period and a maximum expenditure or number of visits (l e , not 
more than 2 weeks or 10 visits), according to the standard agreement made between 
relief officials and physicians under regulation 1 Medical care in excess of this 
period shall not be authorized until after a remvestigation of the case in the home 
by the local emergency relief administration 

(c) Chronic Illness Medical care for prolonged illnesses, such as chronic 
asthma, chronic heart disease, chronic rheumatism, diabetes, etc , shall be audiorized 
on an individual basis, and, m general, yisits shall be limited m frequency (le, not 
more than 1 visit per week for a period not exceeding 2 or 3 months) b> agreement 
Nursing care for such chronic illnesses shall, m geneial, be authorized in accordance 
with the need tor such care as indicated b> the attending physician If necessary, more 
frequent visits, bj the phj sician or nurse, for an acute attack occurring in the course 
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of a chronic illness, may be authorized Care for chronic illness authorized under this 
section shall supplement and not supersede existing community services, such as 

visiting nursing service or institutional care 

(d) Obstetrical Care Authorization for obstetrical service in the home shall 
include an agreed minimum number of prenatal visits (where possible), delivery in 
the home, and necessary postnatal care Due caution shall be exercised that this 
authorization for delivery m the home does not involve undue risk to the patient for 
whom hospital care may be imperative The physician authorized to attend the con- 
finement in the home shall be responsible for certifying to the local relief administra- 
tion that, in his professional judgment, delivery in the home will be safe 

(e) Special Services Medical and nursing services not covered above shall be 
authorized on an individual basis, subject to the general provisions of the agreement 
made under regulation 1 Special dental service shall be subject to a similar pio- 
cedure 

Medtcal care shall not ordinarily be authorized by relief admimsti ations for con- 
ditions that do not cause acute suffering, interfere with earning capacity, endanger 
life, or threaten some permanent new handicap that is preventable when medical caie 
is sought 

(/) Accessory Services Emergency dental caie and bedside nursing service, 
for indigent persons in their homes, may be authorized subject to the existing general 
policy of the State and/or local relief administration 

(2) Dental care shall, in general, be restricted to emergency extractions and 
repairs Dentists and dental care shall be subject to the same general restrictions in- 
dicated for physicians under regulation 1 

(2) Bedside nursing care, where authorized, shall conform .to a procedure com- 
parable to the one outlined for physicians above, and shall be provided under an 
agreement made between relief administrations and musing organizations, State 
and/or local, under the same principles suggested for physicians under regulation 1. 
Standards ot accredited local nursing organizations shall be followed by nurses giving 
authorized bedside nursing care to indigent persons in their homes Such authorized 
bedside nursing tare shall not supersede or supplant existing local official services 
giving such tare under the provisions of local law 
' 1 1 /) Pec Scltcdtde. The agreement between the State and/or local relief ad- 
ministration and the organized professional groups of physicians, nurses, and dentists, 
btitt and/or local, established under regulation 1, shall include a fee schedule cover- 
ing the basic and special services outlined m sections ( b ) to (/), inclusive, of this 
> emulation In the interests of simplified accounting it is suggested That a flat rate 
be t .'abliditd, oil a per visit basis for the usual c.ire given to acute and chronic illness 
i cet'uns < b) and (,f) above), tor attendance at confinement (section (tf) above), 
ior uatr :tiie> extractions (section (/) above), and for a bedside nursing visit 

• ic-tion t j) above j , and that all special services (medical, nursing, or dental) be 
vovc’ed h an agreed reduction from the usual minimum fee schedule for such services 
••it t m a 'reed maximum tee A iceogui/cd differential in fee shall be established 
' -’ace.» a t.'iine a'ul an otuce visit All fees shall be established on the basis of an 
t ee* ib*c reduction trout the prevailing minimum charges tor similar services in the 
'-{i'- >• d heal co'i>'iatnities, with due recognition ot the certainty, simplicity and 
*, r .. It e . «t j t>i* > .,1 tint authorization trom the local relief administration insures 

ili. chcVe didl otilv apply where the expenditure of Federal Relief Funds 
> in \c<j a *1 h '11 t. a preclude me pavn exit of additional amounts irorn local (undo, 

Y.b.'v ‘-.i t.L raj', ng care n authorized, flat rate per visit shill be established 
“ *Jv < „ .n : t>» c'eCeed tie eertu.ed cog per visit established tor accredited 

• * ’ *> u * * *>-g . iz ttoiic n ti e S; .te O' local di .trict 

‘ 'j* .. ... F.i > e >»., nor .j i or nursing u'g mizat.on >), and dentist.* who are 
I ♦ « • > *»* 1 *»'!.» d Can to irdige: t p,r~onj mi their homes shall submit 
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to the local relief official, monthly (within 10 days after the last day of the calendar 
month in which such medical care was provided), an itemized bill for each patient 
Each bill shall be chronologically arranged and shall contain at least enough informa- 
tion to permit proper audit (1 e , name, age, and address of patient , general nature of 
illness or diagnosis, whether home or office treatment, dates of service, and status 
of case at end of month — cured, sent to hospital, dead, needs further care, etc ) 
Bills for medical care shall be accompanied by the original written order for such 
care, except for cases m which medical service under an authorization has not ter- 
minated during the calendar month covered by the bill, in which cases the bill shall 
show, in addition to the details required above, the date and serial number of the 
outstanding order Retroactive authorizations shall not be issued or honored for 
payment 

Bills for special and accessory services, outlined under sections (e) and (/) 
above, shall give full details of such services, and bills for medicines and medical 
supplies, under (i) below, shall be subject to the same general requirements Bills 
for drugs shall list the name and quantity of each The formula and number of each 
prescription costing more than 25 cents shall be submitted with or made a part of the 
pharmacist’s bill 

Note The submission of bills and their audit and authorization for payment will be 
simplified if the State Emergency Relief Administration provides a suitable bill form 

(i) Medicine and Medical Supplies Physicians providing authorized medical 
care to indigent persons shall use a formulary which excludes expensive drugs where 
less expensive drugs can be used uith the same therapeutic effect When expensive 
medication is considered essential by the authorized attending physician it may be 
authorized after consultation with the local medical advisory committee 

Prescriptions for necessary drugs and medicine shall be restricted to the National 
Formulary or the United States Pharmacopeia To avoid excessive expenditures for 
remedies of unknown or doubtful value proprietary or patent medicines shall not be 
authorized 

State and/or local relief officials are urged to make trade agreements with 
pharmaceutical organizations and druggists for uniform or reduced rates for pre- 
scriptions 

Authorizations for medical supplies shall be restricted to the simplest emergency 
needs of the patient consistent with good medical care 

In general, authorizations for medicine and medical supplies shall not be issued 
except upon written request of the physician authorized to attend the person for whose 
use they are desired 

3 Authonty The State emergency relief administration, responsible for the 
distribution of Federal and State Emergency Relief Funds to local relief adminis- 
trations, shall give approval to such statements of policy, proposed fee schedules, and 
detailed procedures, governing the provision of medical, nursing, and dental care in 
the home to recipients of unemployment relief, as may be established by State and/or 
local relief administrations, in accordance with the provisions of regulations 1 and 
2, above, before such policies, schedules, and procedures shall take effect It shall 
be the responsibility of the State emergency relief administration to formulate a 
program of medical, nursing, and dental care for indigent persons in their homes, 
which shall not be in conflict with the provisions of regulations 1 and 2, above, and 
to make sure, by giving or withholding approval, that analogous programs formulated 
by local relief administrations shall not be m conflict with such State program 

(o) State and Local Professional Advisory Committees State and local relief 
administrations shall request the presidents of the State and local medical, nursing, 
dental, and pharmaceutical organizations, respectively, to designate an existing com- 
mittee or appoint a special committee, to advise them m the formulation and adoption 
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of adequate programs for medical, nursing, and dental care m the home for indigent 
persons The relief administrations shall be 1 esponsible for the final adoption of such 
programs The medical, nursing, dental, and pharmaceutical advisory committees 
can assist these administrations in maintaining proper professional standards and in 
enlisting the cooperation of the constituent, professional membership in such programs 
Local medical, nursing, and dental programs submitted to the State relief administra- 
tion for approval should be submitted to the appropnate professional advisory com- 
mittee for comment, before final approval is given The appropriate professional 
advisory committees should be consulted by relief administrations with regard to 
disputed problems of medical, nursing, and dental policy and practice 

( b ) Licensed, Piactitioners of Medicine and Related Ptofessions When a pro- 
gram of medical care in the home for indigent persons has been officially adopted, 
participation shall be open to all physicians licensed to practice medicine in the State, 
subject to local statutory limitations and the general policy outlined m regulation 1, 
above Physicians authorized by relief officials to give medical care under this 
program shall have accepted, or shall be willing to accept, the legulations and re- 
strictions inherent in such a program In order to provide adequate medical care 
it may be desirable for local relief officials to maintain on a district basis a list or file 
of physicians in the community who have agreed m writing to comply with the 
officially adopted program Such a list of physicians should also facilitate a more 
equitable distribution of orders for medical sei vices 

A similar polic> and procedure shall be followed in the preparation of approved 
lists of nurses, dentists, and pharmacists Licensuie and/or registration to practice 
their respective professions in the State shall be a pieiequisite to approval of graduate 
nurses, dentists, and pharmacists for authorized participation m the officially ap- 
proved State program for the provision of medical care for indigent persons in their 
homes 

(c) State Prog i a in foi Medical Caic to Indigent Poisons in Their Homes When 
tlu. State emergency relief administration has adopted a uniform program for medical, 
nursing, and dental care for indigent persons in their homes, in accordance with these 
rules, a copy of such program, including the statement of policy, fee schedules, and 
detailed proccduics, shall be* tiled immediately with the Federal Emeigency Relief 
Administiatiou 
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An Indev of Treatment By vanous writers, edited by Robert Hutchinson, M D , 

FRCP Tenth Edition, Revised xvin + 1027 pages, 18 X 26 cm William 

Wood and Company, New York 1931 Price, $12 00 

This, the tenth edition of a work first published m 1907, is suited to the needs of 
die general piactitioner radier than to those of the specialist of any type It includes 
medicine, surgery gynecology, obstetrics, and practically all other branches in its 
scope, and of necessity, the treatment of many diseases is outlined m one plan only, 
radier than allowing several alternatives 

The section on diabetes mellitus, by Edmund Spreggs, is quite complete Several 
methods of dietetic treatment are fully oudmed, the choice of method depending on 
the physician and patient Directions for making up menus according to a dietary 
prescription are much clearer and more easily followed than those m most textbooks 
High carbohydrate diets are only suggested, and except in the section on diabetes in 
children, a maximum of 100 gm daily is given Less attention is paid to surgical 
complications than is desirable The section on die treatment of coma is clear and 
complete 

A special section on the treatment of diabetes m childhood, by George Graham, 
is included It contains several useful suggestions, and advocates high carbohydrate 
diets Tables of food composition, by A J Leigh, are rather complete and made up 
m an unusual and very helpful way, which should facilitate very much the calculation 
of diets 

The English origin of this book is emphasized by the assignment of five times 
more space to the treatment of gout than is devoted to the medical treatment of 
duodenal ulcer Only one plan of treatment for duodenal ulcer is suggested The 
suggestion that operation should be carried out as soon as possible after a hemorrhage 
is unusual, especially when contrasted to the conservative treatment of hemorrhage 
usually followed m this country' 

The section on pneumonia is disappointing Only one method of oxygen ad- 
ministration is suggested, that of the nasal catheter Oxygen tents and chambers 
are not discussed, nor is the quantity of oxygen given mentioned at all Serum treat- 
ment is dismissed m a short paragraph without recommendation even in Type I 
pneumonias The recommendation of intravenous mercurials in the presence of a 
positive blood culture is startling 

Much useful information about nursing procedures, physiotherapy, and other 
methods of treatment is given The almost exclusive use of the English system of 
weights and measures is a disadvantage, as most schools m this country are attempting 
to adopt the metric system Likewise the frequent mention of English proprietary 
drugs, without the names of the manufacturers, is confusing Spa treatment is 
emphasized, the health resorts m the United States are not mentioned The intro- 
duction, by the editor, discusses the importance of a well organized plan of treatment, 
and serves to correlate the mam contents of the book 

It is inevitable in a work of this type, with so many individual contributors, that 
some unevenness of value should occur The average is high, however, and through- 
out the book there is evidence of care m preparation and organization Many articles 
supplement each other Indexing is complete As a compact and ready source ot 
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therapeutic information for the physician in active practice this book has a distinct 
field of usefulness 

T N C 


An Index of Prognosis and End-Results of Tieatment. By various writers, edited 
by A Rendle Short, B S , B Sc (Lond ), FRCS (Eng- ) Fourth Edition, 
Fully Revised xi + 599 pages, 18X26 cm William Wood and Company, 
New York 1932 Price, $13 50 

This volume is a companion to the Index of Diffet ential Diagnosis and Index 
of Treatment, issued by the same publishers, and follows the same geneial plan of 
organization It includes practically all branches of medicine and surgery The 
purposes of the work, as stated in the preface to the first edition and repeated in that 
of the present edition are 

“ 1 To set forth the results, and particularly the end-results of treatment, in such 
a form as will enable the practitioner to obtain a fair, unbiased, reasoned opinion as 
to the prospects of securing for his patient permanent relief, and the risks of such 
treatment 

“ 2 To furnish data by means of which, apart from the question of treatment, one 
may arrive at an accurate forecast of what will probably happen to the individual 
patient ” 

The book exhibits a degree of uniformity unusual in a composite work of this 
tvpe, In general, the same plan is carried out in discussion of different diseases. 
Prognosis as to recovery from acute disease is discussed m general, together with 
effects of treatment The incidence of complications and sequelae is outlined fully 
In the sections on chronic diseases, prognosis as to ultimate recovery, retention of 
function, and ultimate duration of life are discussed 

'I he surgical articles, man} of which are contributed by the editor, A Rendle 
Short, are ver> interesting Tjpes of operation, mortality from operative procedures, 
immediate and late result or operation, with complicating factors, are fully outlined 
Pablcs which can be read at a glance are included in many of the articles Statistics, 
is a rule, are recent and carefull} analyzed, and a satisfactory bibliography is usually 
nn luded Verj full discussion is given those diseases which admit of either “ medi- 
cal” or “surgical'’ treatment In this class falls the article on peptic ulcer, con- 
tributed bv the editor 

'I he sections devoted to medical diseases are, as a rule, less formally written and 
not well documented as the surgical articles, with fewer statistical tables, but in 
spue of this tlit v are none the less interesting and informative Articles on cardio- 
vascular disease, largclj contributed b> C F Coombs, C B Perry, and E J Poynton 
are quite complete. Most ot the neurological sections are by J Purves-Stcwart 

An t special!} valuable chapter on anesthetic-, is contributed b> D W Buxton 
Na.csthetic iuzirds, eftect of anesthesia on disease, incidence ot complications from 
different anesthetics, and the choice ot anesthetics for t}pes of patients and operations 
are* lull} di CUoscd 

‘1 tu > Injai. should be a vain tide addition to uuv physician's librar} 'Ihe in- 
n turoughou* is clear, accessible and well digested, and presented in a very 
,e ittng n* w.iier 

T. N, C 
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Pcdicit) ics By Henry Dwight Chapin, M A , M D , Professor Emeritus of Pedi- 
atrics, New York Post-Graduate Medical School, Columbia University, and 
Lawrence T Royster, M D , Professor of Pediatrics and Head of the Depart- 
ment of Pediatrics, University of Virginia xvi + 775 pages , 16 X 23 cm Wil- 
liam Wood and Co , Baltimore, Maryland 1933 Price, $7 00 

This is the seventh revised and enlarged edition of the standaid textbook which 
was first published in 1910 under the title of Diseases of Infants and Child) en It 
is an eminently practical book whose value to the profession is attested by the ap- 
pearance of repeated new editions 

The first section deals with growth and development and includes a splendid 
chapter on the appraisal of the child This is followed by excellent chapters on the 
feeding of newly born children and infants The advances of the past five years in 
die knowledge of digestion and metabolism of food elements are well presented An 
entire chapter is devoted to the latest conceptions of the vitamins New sections on 
ketosis and alkalis have been added under diseases of the digestive tract 

Intelligence tests are described, as well as various diagnostic and therapeutic 
procedures The chapter on diseases of the brain includes a concise discussion of 
lead poisoning Another interesting new article is the consideration of erythroblastic 
anemia which the author placed m the class of primary anemias 

Finally there is a chapter on the care of dependent infants and children which 
should prove especially interesting to the general practitioner 

The mam divisions of the book are based on the systems of the human body, to 
which are added a section on infectious diseases and one on the commoner surgical 
diseases It is pleasing to note that the section on diseases of nutrition is completely 
separated from that on diseases of the digestive tract 

This book is useful and this new edition will prove valuable alike to pediatricians, 
practitioners and students 

A H F 

Biochemistry of Medicine By A T Cameron, MA, DSc, FIC, FRSC, and 
C R Gilmour, MD, CM, FRCP (C) 506 pages, 22 5 X 15 cm Win 
Wood and Co , Baltimore, Maryland 1933 

As the title implies, this book is written for the student of medicine rathei than 
for the student of pure biochemistry The authors have undertaken successfully to 
present to those in the medical profession a text which will correlate and interpret 
biochemical data with reference to their medical significance There has been no 
attempt to present pure theoretical biochemistry except where such information would 
lead to a better understanding of the subject discussed 

The normal metabolism of carbohydrates, fats, and proteins is discussed m suf- 
ficient detail to enable the reader to appreciate the complete analjses of abnormalities 
in these fields The authors have gone further than a mere statement of diseases and 
causes for they have given within the text those tests that are essential for the identi- 
fication of the disease or corroboration of their diagnosis Clinical symptoms 
theoretical interpretations and chemical tests are presented m such a fashion as has 
rarely been found m a single text The raie diseases are discussed in as much detail 
as past and recent investigations permit The discussion of the abnormalities of 
protein metabolism is particularly complete 

The chapter headed “Metabolism of Water Passage of water and dissohul 
substances across animal membranes Edema and kidney function ” is one of the 
most able of its kind A vast subject is co\ ered in a remarkabh condensed and com- 
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plete fashion The authors have covered the literature up to and including- the latest 
publications For example the short paragraph on the formation of the cerebrospinal 
fluid summarizes completely this important physiological process from the chemical 
viewpoint while the references cover the subject in theoretical and technical details 
Other than this there is a necessarily short discussion on respiration, a chaptei 
on the endocrine secretions and a moie or less outlined account on the vitamins, their 
sources and the functional disturbances caused by their deficiencies To these have 
been added short chapters on gastric functional tests and liver tests, giving a short 
description of those used in most laboratories or those suggested in recent papers 
The authors have added to the value of the book by placing at the end of each 
chapter a short summary and the latest references which are peitinent to the subject 
discussed 

Biochemistry of Medicine is an excellent supplementary text for any piofessional 
man who wishes to review his biochemistry in terms of the cases he has seen or foi 
the student who wishes to correlate his pure biochemistry with clinical data 

E M R 


Dei dialcktische Matenahsmns und die klmtsche Mediant By Piofessor J Lrrscurrz 
< Allukramische Gesellschaft zur Forderung der Lulturellen Verbindungen nut 
dem Auslaudc ) Paper SO pages Medwydaw Kharhnv 1932 

This small monograph is essentially propaganda, setting forth the ideas and 
theories of Soviet Rupubhcantsm so far as the philosophic view of medicine is con- 
cerned It is of little value, except to show the trend of scientific and philosophic 
thought as applied to medicine m present day Russia 

A C G 


/> n t in Sums I ttfit lions and Colds By Ecox V Ullmann 166 pages The Mac- 
millan Company, New York 


In the introduction to his book the author states that “this work constitutes the 
first system (tic attempt to applv the modern knowledge of nutrition to individuals who 
'.utter from icpcatcd colds and sinus infections ” 'Hie attempt has not been wholly 
mu C c s sfttl The editor, it is true, lather than the author (whose training seems to 
hue been chtefh m \ lenna), must be responsible for the retention of foreign ex- 
pressions, and the German phraseology tians fenc'd bodily into English For ex- 
ample phosphorus is ‘ phosphor," lecithin is “ Ic/ithin," and chlorine is “ chlor ’’ , 
the id jeettv c*s anmialic’’ and " vcgetabilic ” occur throughout, and food is con- 
rmitUc bung exploited” One chapter is denoted to a condensed and somewh.it 
iiticciir. \ o position ot elemental chemistry, and another to the estimation of urmaiy 
>< idit. nn] tuniary chlorides The author deprecates the ingestion of too much water 
in :h> d.vt Hi {.rears dkahne foods, and believes in the reduction ot the use ot 
mm a! c pro.em, i> well as ot carbohydrates whenever possible* bruits and 
. c'vci GiUd 1c used uni,, when canned m glass jars Curtasal should be used in- 
' t <*t ih 


u o’ tn uiho**'. most empht'i/cd aversions is to sodium chloride, to the cx- 

.. . vo nr .vhtcii in tilt tow! he ascribes many ills He states tbit it may 

*' v ,*• * ' .pel iciditt, and hti'ce ot bid breath vvhieh “is quite often due to 

,, a’ » . n t>i iu»d m th„ -.’oii.aeh 1 fie s'ate , that the* mt tkc ot sodium chloride 

- o. ^ _ i, jtr ilu >> 'miunous to the mil utih/ation ot proteins,” and that 

*J '• < «. r ..i*.g— «*' c m.'o'im aihoho’ it’d op/ if» s ” *' So one was evu 
. > o*de* . - a> sih” ' ilo iiitakrii tre i*n.- nt .vlneii deprives 


i t 
*■ t 
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patients with high blood piessure and kidney disease of table salt is the best proof 
that man can get along without it” Finally appears the remarkable statement that 
“if sodium is ‘eliminated in the intake/ the biological effect of calcium will be en- 
forced, and the diet will work antiphlogistically ” 

The book contains statements such as the following “ Plums and prunes have a 
solvent effect on the catarrhs of the digestive tract ” “ Blackberries produce per- 
spiration and dissolve mucus ” “ Sprue can be cured only with a diet of fresh straw- 
berries ” “ Lemon juice has a caustic effect on the mucous membranes of the stomach, 
and is decalcifying to the enamel of the teeth, and may even lead to poisoning” 
“ Onions should not be given in kidney diseases ” Perhaps the most interesting fact 
about this book is that it is sponsored by a firm whose reputation in the field of medi- 
cal publication is very high 

G A H 



COLLEGE NEWS NOTES 

1934 CLINICAL SESSION 


The eighteenth Annual Clinical Session of the American College of Physicians 
will be held in Chicago, April 16-20, 1934, with headquarters at the Palmer House 
As President of the College, Dr George Morris Piersol, Philadelphia, has charge of 
the preparation of the program of general sessions Dr James B Herrick, Chicago, 
was appointed General Chairman by the Board of Regents and will have charge of 
local arrangements Dr Herrick has appointed Dr Arthur R Elliott, Chicago, as 
chairman of the committee responsible for the preparation of the program of clinics 
in various Chicago institutions and hospitals 


APPOINTMENTS TO THE BOARD OF GOVERNORS 

In accordance with provisions of the By-Laws of the American College of Phy- 
sicians, Dr George Morris Piersol, President, has made the following appointments 
to the Board of Governors, the appointees to hold office until the next regular 
election 

Dr Clarence L Andrews, Atlantic City, N J , to fill vacancy caused by the death of 
Dr YV Blair Stewart; 

Dr. Robert B Kerr, Manchester, N H , to fill vacancy caused by the death of Di 
Edward O Otis 


Acknowledgment is made of the receipt of the following donations to the Libraiy 
of the American College of Physicians by authors who are members of the College 

Dr Randall Clifford (Fellow), Boston, Mass — 1 book “The Sputum Its Ex- 
amination and Clinical Significance”, 

Dr William D Retd (Fellow), Boston, Mass — 2 books “Diseases of the Heart” 
atul I caching Methods in Medicine ” , 

Dr I odovico Mancusi-Ungaro (Fellow), Newark, N J — 2 reprints, 

Dr bamuel Weiss ( bellow), New York, N Y — 1 reprint, 

Dr Ldgar F Kiser (Fellow), Indianapolis, Ind — l reprint, 
u- l Lilly cr Rudisill, Jr (Fellow), Charleston, S C — 2 reprints, 

Di Jo-rcph 13 Unhic ( Associate), Philadelphia, Pa — 7 reprints, 

Di litrton I Zohman (Associate), Brookhn, N Y — 4 reprints 


Y Cu.mn.re.. lor 'survej, oi Research on the Gonococcus and Gonococcal In- 
'** *f» Ha been tonved b\ the Dnision oi Medical Sciences of the National Ke- 
" t m*nul, m cooperation with the American Social H>gienc Association Its 
i r;* " fo atid’/e and coFate the facts already established and the efforts 

* • !r * ;•'» -o'- ' *o add to knowledge ot the gonococcus and gonococcal infections, 

. * ‘ » > 'cgird-. lactcriolugj, pathologv, mmumuv, mechanism oi imection and 


D-. 
* U; 


ti e 

ii 


»u*m , m t.,cr ij»j. 

•Hr s. I i-ke i £ cilii.v y x .\c, York C_tt> , is 'secretary, ot the Lomnuttee, 
' »*’ t' e « Fellow j. Ne.\ II, .veil, Conn, .> ( hairuun ot the Diusion, 
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Dr Charles R Drake (Fellow), Minneapolis, was recently elected by a large 
majority School Director of the Minneapolis Public Schools 


Dr Marjorie E Reed (Associate), Plymouth, Pa, recently accepted an invitation 
to become a member of the Editorial Board of the Child Welfare and Public Health 
Department of the Medical and Professional Woman’s Journal 


The Extension Division of the University of Oklahoma, in cooperation with the 
Oklahoma State Medical Association, will offer a series of medical lectures for county 
medical societies m that State Among lecturers selected to present courses, the 
following Fellows are included 

Dr Lea A Riely, 

Dr L J Moorman, 

Dr Ray M Balyeat, 

Dr A B Chase, 

Dr John E Heatley, 

Dr Wann Langston, 

Dr Everett S Lam, 

Dr J T Martin, 

Dr E C Mason, 

Dr R C Pigford, 

Dr H H Turner, 

Dr A W White, 

Dr C M Pounders 


Dr J W Torbett (Fellow), Marlin, Texas, addressed the American Physical 
Therapy Association, Chicago, September 12, 1933, on “ The Recent Advances in 
the DietetiG Treatment of Chronic Diseases ” 


Dr Isaac Seth Hirsch (Fellow) has been made Professor of Roentgenology at 
the New York University and Bellevue Hospital Medical College, succeeding Dr 
Leon T LeWald (Fellow) , who has retired 


Dr John I Marker (Fellow), Davenport, Iowa, was recently elected Secretary 
of the Iowa and Illinois Central District Medical Association 


Dr George S Johnson (Associate), formerly Assistant Director of the Colorado 
Psychopathic Hospital of the University of Colorado, became Professor of Neuro- 
psychiatry at Stanford University School of Medicine September 1, 1933 


Lt Col Harley J Hallett (Fellow), U S Army, has been relieved at Fort 
Humphreys, Va , and assigned to the Hawaiian Department 

Major John G Knauer (Associate), U S Army, has been relieved at Walter 
Reed General Hospital, Washington, and assigned to Balboa Heights, C Z 


Dr Frank N Gordon (Fellow) has been transferred from the U S Veterans’ 
Administration Hospital at Dwight, III , to the U S Veterans’ Administration Hos- 
pital at Dayton, Ohio 
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Dr Brjan M Riley (Fellow), Omaha, a membei of the faculty of the Creighton 
University School of Medicine for the past thirty-three years, was recently appointed 
Dean, to succeed the late Dr Herman von W Schulte 

Dr Adolph Sachs (Fellow), Omaha, also a member of the faculty for many 
years, succeeds Dr Riley as Head of the Department of Internal Medicine at Creigh- 
ton University and St Joseph Hospital 


Dr H A Pattison (Fellow), Livingston, N Y, has been appointed by the Na- 
tional Tuberculosis Association as representative on the special After-Caie Commit- 
tee of the International Union Against Tuberculosis 


Dr Joel J White (Fellow), Lieut -Commander, Medical Corps, U S Navy, who 
has been on duty during the past fout years in Washington, D C , as a member of 
the Faculty of the U S Naval Medical School and in charge of the Division of 
Aviation Medicine, Bureau of Medicine and Surgery, and also as instructor in Avia- 
tion Medicine on the Faculty of Georgetown University, School of Medicine, 1932-33 
Session, has been detailed to the Staff of Admit al A W Johnson, Commander Air- 
craft, Base Force, U S Fleet, on the U S S Wright, Flagship, based at San Diego, 
Califoi ilia 

Dr White recently received a Letter of Commendation from the Secretary of 
the Na\y for the development of an instrument for the analysis of the air in the 
cockpits and cabins of airplanes to determine caibon monoxide concentration Dr 
\\ lute is the author of an article entitled “ Carbon Monoxide and Its Relation to Air- 
crait," which appeared m the April 1932 issue of the Naval Medical Bulletin 


Dr Howard b Braced (Fellow), Ilornell, N Y, w'as lecently elected Secretary 
ot the buentli District Branch ot the New Yoik State Medical Society 


Di Ralph Pemberton (Fellow), Philadelphia, Pa, Associate Professor of Medi- 
um. in the Lmvcisitc ot Penttsvlvania Graduate School of Medicine and Chairman of 
th* \inerie in Committee for the Control of Rheumatism, was the guest speaker on 
the occasion ot a Joint Meeting of the Fifth Councilor District of the Illinois State 
Medical Suetety and the Sangamon County Medical Society, at Springfield, 111 , on 
October 5 


Di I oui-> Kiugcri > Bi-hop, Jr ( Fellow ), New York, N Y, lias been appointed 
• >. 'iiitmg t irdtologi-t to I he fohn '1 Mather Memorial Hospital of Port Jefferson, 
N> ’< 'i or* 


lb lull 

i.d *•! Mufti a 1 


«>d 1 1 elloa », I or ill, Ga , was rccenth reappointed to the State 
L\ 'miner-, mr a term oi four jears, ending September 1, 1937 


ib' Ii.'im R » !• d s Jr t 1 elSoe, ), Lb irleaton, S 
tie \ i.>* d K id.i’m In-mute, London 


C, i> put suing po-tgraduatc 


’ \ << ,<.r « ‘ elio i Wadmigtoii D ( , l bairmau. Dr Care T 

* *■ ’• ,r *’ * uncoil,, D t , \ ae t it nrv m, uid Dr. V. illiam Gerr> 
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Morgan (Fellow), Washington, D C, Committeeman, were a Committee for the 
Southern Medical Association's post-meeting visit to Washington, November IS 


Dr E S Lain (Fellow), Oklahoma City, Okla , received a Class I award for 
reseat ch on Electro-Galvanic Lesions of the Oral Cavity Produced by Artificial 
Dentures ” from the American Medical Association 


The Association of Life Insurance Medical Directors of America met at Toronto 
on October 12 Dr Samuel B Scholz, Jr (Associate), Philadelphia, Pa, will act 
as Editor of the Proceedings The meeting was addressed, among others, by Dr 
Charles F Martin (Master), Montreal, P Q , Dr Lewellys F Barker (Fellow), 
Baltimore, Md , Dr Jabez H Elliott (Fellow), Toronto, Ont, and Dr I M 
Rabinowitch (Fellow), Montreal, P Q 
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Gas-Gangrene 

Antitoxin 

(National) 

Therapeutic Use 

Gas-Gangrene Antitoxin is especially indicated in the treatment of gas gangrene 
infection, peritonitis, gangrenous appendicitis, gas phlegmon, chronic ulcers and otliei 
perfnugeus and vibnon septique infections 

Immediately symptoms of gas gangrene develop the serum should be slightly warmed and 
idnumstered intravenously, also into tissues around the wound when possible, and injections 
made slowly Additional doses of serum are advised at S to 12 hour intervals as indicated 
by effect of the specific scrum treatment 

Identification of tbo anaerobic spore forming bacteria requires much time and involves great 
technical difficulties It Is therefore necessary to Institute treatment promptly with a bi- 
valent Gas-Gungreno Antitoxin All foreign material should bo removed from tlio wound 

Gas-Gangrene Antitoxin is standardized in definite units strength and furnished in perfected 
svriuges, with chromium (rustless) steel needles, containing 

Perfringens Antitoxin 10,000 units 
(Cl welchii) 

Yibrlon Septique 10,000 “ 


K 



Vt DOOUKMRT 


Prophylactic Use 


Tetanus-Perfringens Antitoxin is for prophylactic use against tetanus and gas- 
gangrene infections A prophylactic dose contains Tetanus Antitoxin with Perfnn- 
gens and Vibnon Septique Antitoxins Furnished m perfected syringes, with chromium 
(rustless) steel needles, each syringe containing 

Tetanus Antitoxin 1500 units 

Perfringens Antitoxin 2000 " 

Yibrion Septique Antitoxin 2000 “ 

The contents of the syringe should be Injected subcutaneously, or intramuscularly , so soon 
us possible after the Injury If the wound is slow in healing a second or third injection 
should be given at intervals of one to two weeks This is important in compound fractures, 
gun shot or cartridge wounds and when contaminated wound areas are Involved 



I 


” — 1 

Tvrnq Brochure on Gas-Gangrene Antitoxin, per adv in Annals of Internal Medicine 

Name 

Address 

State Date 
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oA Room and a Bath for Two and a Half 



Hotel Pennsylvania 

39TH SC CHESTNUT STREETS 

PHILADELPHIA, PA. 

^ nr . ROOMS rates f $2.50 SINGLE WITH BATH 

OUU BATHS FROM } $4.00 DOUBLE WITH BATH 

Hotel Pennsylvania is the Nearest First-Class Hotel to — 

Headquarters of American College of Physicians 
University of Pennsylvania 
University Hospital 
American Oncologic Hospital 
Philadelphia General Hospital 
Presbyterian Hospital 

HOTEL PENNSYLVANIA IS 'SITUATED away from the noise and bustle 
OF DOWN TOWN, BUT WITHIN TEN MINUTES’ RIDE OF ANY 
POINT OF THE CITY BY TROLLEY, ELEVATED TRAINS 
OR THE BUS THAT PASSES THE DOOR 


Come auc? and you will come again 
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THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 

LOCATION 

Sixteen miles cast of Los Angeles In the foothills of the Sierra Madre Mountains, at 
an elevation of 1000 feet. On the mam lino of Santa Fe Railway Connected with Los Angeles 
by intcrurban railway and splendid boulevards 

ENVIRONS 

The grounds consist of a beautiful park of forty acres, in which arc found a variety of 
n ittvc Live Oaks, subtropical trees and plants, and a profusion of beautiful shrubs and flowers 
Many winding walks and nooks of exquisite beauty add to its attractiveness When on exercise, 
patients also enjoy the beautiful trails in the adjoining canyons and mountains 

MEDICAL CARE 

Competent resident staff Examinations for comparison every six weeks Close medical 
aupervisum Their individual needs and problems receive personal attention 

JHERAPEiniC CARE 

Fads are not followed, but an endeavor is made to give patients the amount of rest and 
eve ciar suited to their individual needs, the benefits of a liberal and adequate diet; such tonic 
n es-surc* os will increase their resistance, and other measures that will help them overcome 
mv d.sturbmg symptom* or complications that may arise. Heliotherapy tuberculin, pneurno- 
thvfax snd surgery cmplo>cd whenever indicated 

DIAGNOSTIC CLINIC 

A diagnostic cl me Is in untamed for the study of all diseases of the chest 
Weekly rates from $25 00 up including medical attention medicines (except expensive 
ic k 1 esj and ^cricf-d nursmg Extra charge for operative measures (except pneumothorax) 

r M i'OTTEXCLK. M D . Medical Director 

i . t Fuji »u!ar> Aihitevi 

THU POTTENGER SANATORIUM, Monrovia, California 


Na Journal when writing to Ad^crtlicr* 
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THE ANALYSIS SHOWS 


THE VALUABLE ALKALINE CHARACTER OF 


VICHY CELESTINS 

Natural Mineral Water 


INDICATIONS 

In stomach and 
liver affections 
and digestive disorders 
in general; 
in gout, arthritis 
associated with uric 
acidemia, uncemia, 
and nephrolithiasis of 
uric acid origin. 



BOTTLED 
AT THE SPRING 
VICHY, FRANCE 


ANALYSIS 

(GRAMS PER LITER) 

Sodium bicarbonate 

3 3090 

Potassium bicarbonate 

0 2490 

Lithium bicarbonate 

0 0281 

Calcium bicarbonate 

0.7400 

I Magnesium bicarbonate 0 1016 1 

Ferrous bicarbonate 

0 0012 

Sodium chlonde 

0 3830 

Sodium sulphate 

0 2430 

Silica 

Sodium arseniate, ) 

0 0300 

Phosphate and > present | 

nitrate ) 




Brochure with. Therapeutic Data and Medical Bibliography 

sent on request. 


Sole United States Agents, American Agency of French Vichy, Inc., 503 Fifth Avc , New York 







! Eighteenth oAnnual QUnical Session 

THE AMERICAN 
COLLEGE OF PHYSICIANS 

CHICAGO, ILL.— APRIL 16-20, 1934 

HEADQUARTERS— THE PALMER HOUSE 


In charge of program of general sessions 

GEORGE MORRIS PIERSOL, President 

1913 Spruce Street, Philadelphia, Pa. 

In charge of program of clinics and demonstrations 

JAMES B. HERRICK, General Chairman 

Peoples Gas Bldg., Chicago, 111. 


COMMITTEE ON CLINICS 

ARTHUR R. ELLIOTT, Chairman 
30 N. Michigan Ave,, Chicago, 111. 

HENRY T, RICKETTS. Graudate School of Medicine, Univ. of Chicago 

HUGH A. McGUIGAN. University of Illinois College of Medicine 

CHARLES A. ELLIOTT, Northsvcstern University Medical School 

ITALO P. VOLINT, Loyola University School of Medicine 

ERNEST K. IRONS, Rush Medical College and Presbyterian Hospital 

SOLOMON ST ROUSE, Michael Reese Hospital 

GKORGK W. HALL, St. Luke's Ho a pital 

FREDERICK TICE, Cook County Hospital 

ROBERT S. BEEGHOKF, Mercy Hospital 

JOSEPH BEENNEMANN, Children's Memorial Hospital 


Business Management 

EDWARD R. LOVEL\ND, Executive Sccrcuty 
Itt-US S. Ztfth St n PhUadcip h.a, Pa. 
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An Important Publication 

THE DIGESTIVE TRACT 

A Radiological Study of its Anatomy 
Physiology and Pathology 

By 

Alfred E Barcl vy, OBE, MA, MD, DMRE 
Lecturer m Medical Radiology, University of Cambridge 

Formerly Hon Medical Officer in Charge of the X-Ray 
Department, Manchester Royal Infirmary, and Lecturer in 
Clinical Radiology, University of Manchester Sometime 
President, British Institute of Radiology, Electro-Thera- 
peutic Section, Royal Society of Medicine, Roentgen So- 
ciety, and Electro-Therapeutic Section, British Medical 
Association 

A fully illustrated quarto volume by one of the leading authorities in this 
field The first half of the book is devoted to anatomy and physiology as 
viewed by the radiologist, and the second half to the diagnosis of pathological 
conditions 

Cloth, 4to, 395 pages, 275 illustrations, $12 00 

Other Outstanding Books 


HEART DISEASE 

By 

Paul Dudley White, M D 
$7 50 

‘ This book is the most important practical 
publication on the subject of heart disease that 
has appeared in this country during the past 
decade or two It contains a complete survey 
of the entire subject, including the diagnosis, 
prognosis, and treatment of heart disease ” 

DISEASES OF THE HEART 

By 

Sir Thomas Lewis, M D , D Sc , F R C P 
$3 50 

“Lewis, true to form, has accomplished ad- 
mirably what he set out to do, and for this rea- 
son I feel that his book is destined to be used 
widely as a text and I will certainly recom- 
mend it to my classes "—Dr R Wesley Scott 


CLINICAL DIAGNOSIS: 
PHYSICAL AND DIFFER- 
ENTIAL 

By 

Neuton S Stern, A B , M D 
$3 50 

“ The more carefully one would 
study this volume, the more one 
would be repaid for the time spent 
upon it” 

— N Y State Journal of Med 

Part I deals with the technique 
of history taking and physical ex- 
amination Part II covers in a 
brief and concise form the findings 
associated with tuberculosis and 
heart disease Part III gives a 
simple and straightforward discus- 
sion of the necessary steps m making 
a diagnosis Part IV is a discussion 
of symptoms and signs 


THE MACMILLAN COMPANY 


60 Fifth Avenue 

BOSTON CHICAGO 


SAN FRANCISCO 


New York 

DALLAS ATL VNTA 



I 


ANNALS OF INTERNAL MEDICINE 

Exclusively Engaged 
in providing 

Professional Protection 
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(theobromine-calcium salicylate) 

A well tolerated diuretic 
and myocardial stimulant 
indicated In cardiovascular 
disease with, or without, 
renal insufficiency. . . 

Qfdin TobloU <ind Pov»cfor # 
DOSS: 7»; to 22 1 ; grams t. id. 

v*.th or directly after meals. 

L/« An j u np t tt (a ^ vtt 

BILHlIBtR-KNOLL— 
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Devitt’s Camp, Inc* 

ALLENWOOD ! 

PENNSYLVANIA 


(Tuberculosis) 

On beautiful White Deer Mountain, 20 miles southeast 
of Williamsport, Pa. 


All modern methods of treatment, including heliotherapy, artificial pneumo- 
thorax, phrenic exairesis, Jacobaeus operation, and thoracoplasty 

Not operated for profit Moderate rates Modern buildings 

Patients given individual attention by experienced physicians and specially 
trained registered nurses 

The following physicians will be glad to examine patients for admittance to 
Camp 


J M Anders, M D , Philadelphia, Pa 
Isabel M Balph, M D , Philadelphia, Pa. 

E J G Beardsley, M D , Philadelphia, Pa 
Ward Brinton, M D , Philadelphia, Pa 
F W J Burge, MD, Philadelphia, Pa 
David A Cooper, M D , Philadelphia, Pa 
Donald R Ferguson, MD, Philadelphia, 
Pa 

John B Flick, M D , Philadelphia, Pa 
John A Kolmer, M D , Philadelphia, Pa 
W Estell Lee, M D , Philadelphia, Pa 
A C Morgan, M D , Philadelphia, Pa 
Arthur W Phillips, MD, Philadelphia, 
Pa 

Geo Morris Piersol, M D , Philadelphia, 
Pa 

Edward R Snader, Jr , MD, Philadelphia, 
Pa 

Mervyn R Taylor, M D , Philadelphia, Pa 
Thos J Vischer, M D , Philadelphia, Pa 
A S Kech, M D , Altoona, Pa 
Charles C Habliston, M D , Baltimore 
Md 

Charles S Aitken, M D , Brookline, Pa. 

J C Atwell, M D , Butler, Pa 
F DeCario, M D , Bradford, Pa 
J W Wood, M D , Chester, Pa 


Ross K Childerhose, M D 
John S Packard, M D 
Associate Physicians 


John E Fretz, MD, Easton, Pa 
Richard R Dalrymple, M D , Erie, Pa 
Jesse L Lenker, M D , Harrisburg, Pa 
H B Anderson, M D , Johnstown, Pa 
John H Esbenshade, M D , Lancaster, Pa 
E J Werle, M D , Meadville, Pa. 

Charles G Crane, M D , Newark, N J 
W A Womer, M D , New Castle, Pa. 
Edward S McSweeny, M D , New York 
City 

M Theresa Scanlan, M D , New York 
City 

Stanley L Wang, MD, New York City 
W R Glenney, M D , Pottsville, Pa 
R R Jones, M D , Pittsburgh, Pa 
C L Palmer, M D , Pittsburgh, Pa 
A H Colwell, M D , Pittsburgh, Pa 
Howard U Miller, M D , Reading, Pa 
A E Davis, M D , Scranton, Pa 
H D Williams, M D , Trenton, N J 
B M Allen, M D , Wilmington, Del 
John Minor, M D , Washington, D C 
J W Peabody, M D , Washington, D C 
H R Schreiber, M D , Washington, D C 
E W Biyby, M D , Wilkes Barre, Pa 
Harry M Read, MD, York, Pa 


BOOKLET 

William Devitt, M D 
Superintendent and 
Physician in Charge 
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“Do Uhto 
Others” 

(7^ 

V^lns -will be thr happiest 
Christmas for many people 
Laughter will hav* a new 
rmg.voices a new confidence. 
Sliare some of your joy by 
using Cliristmas Seals oil 
your letters, packages, gifts, 
and cards. TLe gay little 
stamps ■will brighten your 
message. Tlie funds tlicy 
provide will Kelp prevent, 
Itnd, and cure tuberculosis 
throughout the year. 




>t T ’ Q wiiPi*,? 

m! Sun »/> I I rC*] 1 ui *n uloiii 

Buy Christmas Slals 
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Eliminating Doubt ^ 
from the ~ 
Electrocardiographic Record 

Importance of high and constant 
speed of deflection 


AS explained by a well-known 
A authority, the initial changes 
m the potentials to be recorded from 
the heart are rapid, and if the quick- 
est movement of which the galva- 
nometer is capable is too slow to 
follow these changes, accuracy is 
lost, distortion occurs when the nat- 
ural frequence of the galvanometer 
is below that of the oscillations re- 
corded 

In this respect, the Victor Elec- 




possibility of obtaining an inaccurate 
record Regardless of the amount of 
body resistance, the operator ignores 
it entirely, for it cannot affect the 
high speed of deflection that charac- 
teroes the Victor instrument. As the 
galvanometer is permanently set at 
the factory and sealed in oil, this 
high speed of deflection is constant 
under all conditions of operation 
There is no string to adjust, no 
change m operating procedure, no 
vanable to cast doubt as to the 
accuracy of the record. 

Two previous advertisements 
(copies on request) have explained 
how the annoying factor of over- 
shooting has been eliminated and 


why compensation for skin current 
is unnecessary with theVictor Elec- 
trocardiograph. These are distinct 
advantages in that they contribute 
to simplicity of operation, consistent 
performance and reliable records 





I l ; tl> '' - * • Tv) 

DEMONSTRATION 

Proving that high resistance has no effect on speed 
of deflection with the Victor (amplifying type) 
Electrocardiograph 

(A) io mm deflection per x millivolt in put — 
no external resistance Note speed of deflection 

(B) Same set up of instrument, but with io ooo 
ohms non inductive resistance added to external 
circuit Note that there is no change in the speed 
of deflection 


Write for complete information on the new model Victor Electro - 
cardiograph, incorporating a timing device and automatic lead 
markers, and with which either film or paper may be used. 


GENERAL ELECTRIC 



X-RAY CORPORATION 


2012 Jackson Blvd. 


Formerly Victor X-Ray Corporation 


Chicago, Illinois 
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A 

DEPENDABLE 

DIGITALIS 


Double Assay 
Inspires 
Confidence 




In addition to assay by the one-hour frog method 
prescribed by the U S. P., every batch of Wyeth’s 
Digitalis Leaves is further tested by the cat unit 
method of Hatcher and Brody. This double check 
ensures that the strength of each batch is brought 
to greater uniformity. 

In Wyeth’s Digitalis you can place the utmost con- 
fidence because of its known strength, uniform po- 
tency and activity. 

WYETH’S CAPSULES DIGITALIS LEAF 

(DEFATTED) 

(Each Capsule contains the equivalent of 
one cat unit-— 15 imnmu ILS P. Tincture) 

The advantages of this form of digitalis medication 
will at once appeal to the clinician and patient — no 
dropper or measuring device is necessary in order 
to control dosage. Particularly in the case of the 
amotilunt patient this means less danger of dose 
var,atton phii greater convenience of administration. 

Suppln.d ip vial* of 36 and 100 distinctive green cap- 
sule > in unuble container.. tor attaching prescrio- 
uon label for di->ptn„u«g 

Co j trot the integrity of your prescriptions 
oy tpeafyin^ Wyeth's pharn ace uttejb. 

JOHN WYETH dc BROTHER, INC. 

mil VLUMCIK. PA- VVAtXi.RMtn . ONT. 

{ 1 ! s ] ... !■ *. T, Jl V , ' . j 
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ANTIPNEUMOCOCCIC SERUM 

J&edevle 

“Bivalent t) pe I and II antiserum may be used in the treatment of 
lobar pneumonia in adults before the infecting type is determined, 
as 40 to 50 per cent of the cases m this locality are caused by types 
I and II” 

Quarterly Bulletin, Dept of Health , 
New York City, 1933, Vol I, p 30 

REFINED and CONCENTRATED 
ANTIPNEUMOCOCCIC SERUM 

jQeder/e 

AS PREPARED BY FELTON 
Packages and Prices 

Synnge containing 10,000 units each of Type I and Type 

II Serum (Bivalent) $ 7 00 

Synnge containing 20, coo units each of Type I and T ype 

II Serum (Bivalent) 12 00 

Synnge containing 10,000 units Type I Serum 7 00 

Syringe containing 20,000 umtsType I Serum 12 00 

Syringe containing 10,000 units Type II Serum 7 00 

Synnge containing 20,000 units T ype II Serum 1 2 00 

Syringe containing 10,000 units Type VII Serum 7 00 

Synnge containing 20,000 units T ype VII Serum 1 2 00 



First Dose — 10,000 units intravenously 

Second Dose — 20,000 units intravenously Repeat the second dose 
intravenously at intervals of four to six hours until the temp- 
erature falls and beneficial effects are evident 

From the standpoint of lower % mortality as well as economy of treatment, 
Antipneumococcic Serum ( Lederle ) deserves your consideration 

LEDERLE LABORATORIES, Inc., New York 
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oA Room and a Bath for Two and a Half 


?*> 



Hotel Pennsylvania 

39TH 8 c CHESTNUT STREETS 

PHILADELPHIA, PA. 


600 


ROOMS 

BATHS 


RATES { $2.50 SINGLE WITH BATH 
FROM { $4.00 DOUBLE WITH BATH 


Hotel Pennsylvania is the Nearest First-Class Hotel to — 

Headquarters of American Colfege of Physicians 
University of Pennsylvania 
University Hospital 
American Oncologic Hospital 
Philadelphia General Hospital 
Presbyterian Hospital 


itOJ.l V: Ls hit LA TED WAY FROM THE BOISE AND BUSTLE 

nr now., row:*, atr mini:* ten .minutes* ride of any 
p«n:»r t#/ the urv by trolley, lllvated nouns 

OK THE BUs THAT PA ssr.=» THE DOOR 


('ante once and you nill come again 
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IODOBISMITOL 

SQUIBB 

Iodobismitol presents bismuth 
chiefly in an-ion form Although 
primarily designed for use as an 
adjunct to the arsphenamines, 

Iodobismitol is clinically effective 
also when used alone — in all 
stages of syphilis Repeated doses 
are well tolerated by the kidneys 
and by the muscle into which it 
is injected 

Iodobismitol is a stable solution 
of sodium lodobismuthite (0 0 6 
Gm per cc ) m ethylene glycol 
containing 12 per cent sodium 
iodide It is obtainable only under 
the Squibb label and is supplied in 
boxes of 10 and 100, 2-cc ampuls 
and in 50-cc vials 




ER;Squibb &. Sons, New 'York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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A Safeguard for the Diabetic 

INSULIN-STEARNS „ 


A Constant, Unvarying 
Therapeutic Factor 


j go UN ITS 

^HnsulIN 


The dosage of Insulin muse be attuned 
to the needs of the patient. This means 
careful calculation on jour part, careful 
observation until the* correct formula is 
reached. 

Insulin-Stearns satisfies every requirement. 

Manufactured m a special plant fitted with the latest in 
modern equipment, prepared under specialized control, 
Insulin-Ste irns is always: 

Biologically exact in potency 
Remarkably clear 

Notably free from sting at 
point of injection 

Lu us semi jou complete literature de* 
uubmg In ulin-Meirns— how it is made, 
now » is supplied and recommended for 
use* in tun ii pficlicc. The Utilities of 
Mc.riu Insulin Kiscirch Dupirtmcnt are 
l'»av . -t \our scr*ice. 


FREDERICK STEARNS & COMPANY 

OU3QIT. MICHI GAN U S. A 

- v \ > \ ( .»««* v,\a. v, u.i.i.n aim :: 

* ' - - - } - »<- ♦ j- -I i 



i * 


5~» / 



>■' r , > 
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Colds are more frequent 
in children than in adults 


An interesting article in a recent issue 
of Hygeia , entitled, “Cold Facts About 
Colds,” informs us that the incidence of 
common colds diminishes with advanc- 
ing age, and, conversely, that it is high- 
est per thousand in the age group from 
birth through the fourth year — the per 
thousand incidence m the four-year 
group being 2430 as compared to 980 in 
the group 55 years of age or older 

Since the disease itself does not confer 
immunity and no one has ever identi- 
fied the ultravirus causing it, it would 
seem that prevention is the logical means 
of lowering the high morbidity Good 
physical condition, fortified by the ever- 
helpful vitamins in carefully selected 
foods, builds up a resistance to bacterial 
invasion 

It is believed that Vitamin A, origi- 


nally known only for its growth-pro- 
moting properties, also possesses prop- 
erties which are anti-infective The 
body does not have the power of manu- 
facturing Vitamin A, but it can store the 
substance m relatively large amounts * ir 
Maltme With Cod Liver Oil is a po- 
tent source of Vitamin A, as well as 
three other essential vitamins — B (bj), 
G (b 2 ) and D These vitamin poten- 
cies are biologically tested and guaran- 
teed Maltme With Cod Liver Oil is 
being prescribed more widely than ever 
because of its known potency of four 
different vitamins necessary to normal 
growth and health Seventy per cent is 
Maltme — a concentrated extract of 
malted barley, wheat and oats The bal- 
ance is pure, vitamin-tested cod liver oil 
Clinical tests, moreover, indicate that the 
cod liver oil with Maltme is more readi- 
ly tolerated than plain cod liver oil Bio- 
logical report on request The Maltme 
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MEAD'S VIOSTEROL JR 1 economical, efficient 

HALIBUT LIVER OIL 250 Dj for vitami ? s A ancj D 


T O HALIBUT liver oil winch con- 
forms to standards in New and Non- 
official Remedies and which has been 
adjusted* to contain not less than 32,000 
vitamin A Units (U S P X) per gram is 
added sufficient viosterol (activated er- 
gosterol) of previously determined vita- 
min D \aluc to assure a vitamin I) po- 
tency of not less than 230 D (or 3,333 
Steenbock units per gram). 

HIGHLY POTENT IN VITAMIN A 

Ten drops of Mead’s Viosterol in Halibut 
Ln er Oil 2.10 D offer approximately 8,000 
USP i itamin A units as compared with 
7,700 U 5 P. vitamin A units supplied by 
three teaspoonfuls of cod In er oil (stand- 
ardized at 700 U S.P vitamin A units 
per gram) 

EQUAL IN VITAMIN D 
TO MEAD'S VIOSTEROL 

Mead's \ rol m Halibut Imr Oil daO I> 
supph» i tin. same amount of \ it umn D present 
in Mi id's \ loitered in Oil A5I) D, tin. most potent 
t*. j*< of aniiru ’m lu* «immm i dlj ni til ibtc It ma> 
thin f»rc W mil for the same condit.ous .uni m 
tl i. -,t i,i dovigr .11 Mrul'i \ n>iliri/I in Oil J*3U I) 
fn m n Ini It it diiTirs m that it also supplies 
fii.in't > unotmU of vit unit \ 

11 '•I* |nt|» on/w’l < tin. alifiKl llllb de» 1 *,e) 
\! Ui'dirdnad «*il h.er ml containing fU stem- 
1 .a!v vi* moo I> u iti j *r ttn ulbr l*>0 units. 

I r i dr«{ i,f Mi »t* nil in II ihbtit I iver Oil 
v.a'.t.i b. « J, % it imin I) unit e fW 
.ft) < « i t> i* ni,i | i , il li.i (},» I Jih'jt J».»r oJ 1 

l '» 1 tl ■* it* .1' l*J i j ifi « ti it ii i, he .l* i tli it 

f v 5 , i \ „i. I I>. ‘ni il.-' pi fit tii i 
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dosage of vitamin D or/and v ltannn A is indicated, 
it is possible to push the dosage of tins product 
without fat intolerance whereas more than four 
to five teaspoonfuls of cod liver oil daily are usually 
impracticable, 

BIOLOGICALLY ASSAYED 

The standard of potency for vitamins V and D in 
Mead’s Viosterol m Halibut Liver Oil is rigidly 
maintained by constant bioass.iy Mead Johnson 
and Company are fortunate in hav mg a research 
laboratory with long experience m bionssaj s Their 
b ichground m this field extends to pioneer work 
with cod liver oil and viosterol 

INDICATIONS 

Vitamin A Deficiencies. For such acute 
deficiencies of vitamin A as xerophthalmia, xerosis, 
and hemeralopia. Mead’s Viosterol in Halibut 
Liver Oil, when given in proper dosage, is nspculic 
Since vitamin V has been held to he of value in 
maintaining the integrity of the* mucous mem- 
branes and hence* to be a safeguard against the in- 
vasion of pathogenic* bacteria, Mead’s \iostcrol 
m Halibut Liver Oil would seem to be indicated in 
t uses in which it is desired to provide an aid m 
budding up general resistance to body infection 
Vt the present time, vitamin V cannot be reg.irdcd 
cs “the anti-mfeetive vitamin ’’ 

Vitamin D Deficiencies, bmeu v itanmi D 

is cap vhle of musing either the seniui i.demin or the 
s< nun phosphorus, depending upon winch is m low 
coun.ntr.dton. Mewls \iosteroI tti Halibut Liver 
Oil ti militated when* swell disturbances of minimi 
tuetabolcviu ures*. Where a rupid-at ting t deif>ing 
agent is required and guslrtc dtsturbaiuvs must 
Ik* ridund to a mimimini, it us unsurpassed 
Mi id’s \ to.de rol m Halibut Liver Oil in tv In. 
nlmm.itered for ill purjuews tit wlmli Mi.wls 
V toil* rol his proved it .elf .nimble, and h.es the 
iddtliond idv aiila n e of offering, uh rum amount « 
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economical for vitamin A: 

Mead's Halibut Liver Oil 

(without vioitcrol) 

economical for vitamin D* 

Mead's Viosterol in Oil 
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THE PATHOLOGIC ANATOMY OF THE LIVER 
IN EXOPHTHALMIC GOITER * 

By Donald C Beaver, M D , and John deJ Pemberton, M D , 

Rochester , Minnesota 

For many years icterus has been known as a complication in cases of 
severe exophthalmic goiter It has not been demonstrated, however, until 
fairly recently, that the liver may frequently undergo severe functional and 
anatomic changes m the syndrome of exophthalmic goiter 

Habershon, 1 m 1874, reported a fatal case of exophthalmic goiter in 
which jaundice was a complicating feature Sutchff, 2 m 1898, observed 
jaundice in an extraordinarily acute case of exophthalmic goiter Eder, 3 
in 1906, reported three cases of exophthalmic goiter, in each of which jaun- 
dice was observed He commented that Dieulafoy, 4 in 1901, had described 
the association of jaundice and exophthalmic goiter in his text, “ Pathologie 
interne ” Eder considered that the jaundice arose from some chronic in- 
testinal toxemia, as a possible manifestation of the same intoxication which 
precipitated the exophthalmic goiter Chvostek, 0 in 1917, referred to the 
occasional development of icterus in severe cases of “ morbus basedowi 
He considered its appearance a poor prognostic sign, and concluded that it is 
of toxic origin Boothby,® m 1922, noted that jaundice was not uncommon 
m the late stages of long-continued gastrointestinal crises m cases of exoph- 
thalmic goiter He considered it a dangerous sign, and that in most in- 
stances it seemed to be an integral part of the syndrome, the direct result of 
thyroid intoxication Crotti, 7 in 1922, stated that it may be observed m a 
few cases of severe thyrotoxicosis, and that a yellow tint of the sclerotics 
may rarely be observed m severe, thyrotoxic disturbances of the gastro- 
intestinal tract He remarked that the prognosis in such cases is always bad, 
and concluded that the icterus is not due to obstruction of the bile ducts, but 
is of toxic origin Assmann,® m 1931, stated that signs of hepatic dis- 
turbance, especially icterus, may occur m cases of exophthalmic goiter, and 
that icterus may be present, without having a causal relationship to the ex- 
ophthalmic goiter, as a manifestation of catarrhal jaundice, and as the result 
of cholelithiasis, or of inflammatory conditions of the biliary tract The 
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icterus, however, mav lie an tnmiediate complication of exophthalmic goitei 
when there is cardiac decompensation, or it may occur independently of a 
failing heart as the result of direct toxic influence of the li> pei thyroidism 
He concluded that icterus, as a complicating symptom of exophthalmic goiter, 
is found mainly m the most serious cases The cases, ho\ve\ er, do not neces- 
sarily terminate fatally 

Evidence to substantiate the mtrahepatic origin of the icterus, which 
also points toward a toxic principle for its etiology, may be found in the 
literature, based on three types of observation (1) experimental, (2) 
clinical evidence of dysfunction of the liver as manifested in the vauous 
functional tests for hepatic efficiency, and (3) anatomic changes in the liver 

Farrant,* in 1913, by feeding thyroid to cats, guinea pigs, and dormice, 
reproduced a modified form of the sjndrome of exophthalmic goiter le- 
scmblmg the disease of man He observed, as a rule, fatty degeneration of 
the livers of central lobular distribution. Kuujama, 10 m 1918, found that 
the glv cogen content of the liver of animals fed with thyroid is rapidly de- 
creased to a minimum Ciamer and Krause," and others, made similar ob- 
sci vattons Hashimoto, li m 1921, obsuved central parenchymal dismtcgia- 
ttoti m livers, varying from simple fatty degeneration to necrosis, in albino 
rats fed on thyroid m toxic quantities He also described severe passive 
congestion, with dismantling of areas about the central veins, sparing only 
the f» aim. work ot the liver, and with marked proliferation of Kupflfer’s 
stellate* cells He further descubed regenerative changes m the hepatic cells 
at the pc. iphcrv of the affected lobules In experiments on dogs which were 
rmdt ud thyiotoxic by feeding desiccated thyroid, Simonds and Braudes, 1 ' 
m 1930, found that even though loss of body weight was severe, the hvei did 
not lose weight Inanition alone, however, produced loss of weight of both 
liver and hodv in another group ot dogs, the propoitional loss of weight 
living sbglulv greater for the liver than for the hodv as a whole They sug- 
gested " Increased functional activity and increased rate ot blood flow arc 
pruhahlv import tut factors in the failure of the liver to lose* weight m pro- 
portion to the hodv as a whole, in hvpei thv roidism ” These <*b»ei vations 
..up. r to U' ttot to be vhrcctlv transferable to vases of exophthalmic goiter, 
mu’, i< a ill in* observed m the cases we* are reporting, the liver was usually 
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per cent) They weie unable to duplicate the results experimentally m dogs 
to which thyroid extract had been administered Heilmeyer, 15 in 1931, 
demonstrated similarly, that by functional tests for hepatic efficiency the 
function of the hepatic cell was found to be disturbed in half of the cases of 
exophthalmic goiter which he studied 

References to the changes exhibited by the liver in cases of exophthalmic 
goiter are not abundant Askanazy, 18 in 1S98, referred to finding a few 
cases of cirrhosis and a few cases of atrophic nutmeg liver Marine and 
Lenhart, 17 m 1911, concluded “In a significant number of long standing 
cases coming to autopsy, cirrhosis of the liver has been observed In the 
gross such livers are reduced m volume, sometimes smooth, sometimes 
slightly granular and again distinctly hobnail The extent of the connective 
tissue increase varies from a slight thickening of the portal spaces to well 
marked fibrous bands The liver cells usually exhibit some degree of fatty 
metamorphosis ” Pettavel, 13 m 1912, m describing the anatomic pathologic 
changes in four cases of morbus basedowi, mentioned that in one case the 
liver revealed evidence of severe stasis, nodular hyperplasia, massive fatty 
change, and little content of glycogen, m one case marked cirrhosis, mod- 
erate content of glycogen and marked peripheral lobular fatty change, and 
in one case patchy interstitial hepatitis, and fatty degeneration with depletion 
of glycogen Matti, 10 m 1912, also found stasis and fatty changes in the 
livers in cases of morbus basedowi McCarrison, 20 in 1917, expressed him- 
self as considering the evidences of toxic action on the liver, such as that 
reported by Marine and Lenhart, as of great importance, and apparently 
agreed with their statement based on their observations Kerr and Rusk, 21 
in 1922, described a case of hyperthyroidism in which jaundice developed, 
and at necropsy the liver presented the appearance of extensive destruction, 
analogous to that of acute yellow atrophy They considered the hepatic 
change as a direct expression of the thyrotoxic state Raab and Terplan, 22 
in 1923, reported a case of morbus basedowi with subacute atrophy of the 
liver Barker’s 24 case, reported in 1930, contained additional evidence of 
hepatic injury in thyrotoxicosis , m this case the liver was small and necrosis 
was evident, as also was passive congestion secondary to cardiac failure 
Weller’s 24 pathologic review of 44 selected cases of exophthalmic goiter, 
published m 1930, revealed, in addition to acute degenerative changes, the 
piesence of well marked chronic parenchymatous hepatitis m 22 cases, and 
of slight hepatitis in 16 cases In only six cases was there no evidence of 
hepatitis This is the most extensive review of the subject, from the view- 
point of pathologic anatomy, to be found, and leaves little doubt as to the 
occurrence of severe hepatic injury in certain cases of exophthalmic goiter 
In a second publication on this topic, Kerr 20 stated m 1930 that since the 
leport by himself and Rusk, several other cases had been observed in their 
clinic, in these cases, the clinical picture was similar, and in the livers of 
those patients who died, changes v r ere found, similar to those described in 
the previously reported case Kerr stated f ui ther that in the untreated cases 
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of exophthalmic goiter of long standing, extensive fibrosis has been observed 
in the liver, and that this may represent the end stages of changes previously 
described by himself and Rusk Lew is, 2C in 1931, reporting from the Laliey 
Clinic and the Pathologic Laboratory of the New England Deaconess Hos- 
pital, concluded that there was no significant anatomic change in the liver m 
cases of hyperthyroidism, although in one of the 12 cases included in his 
report, a small liver (960 gm ) was described, which he stated suggested 
to\ic or alcoholic cirrhosis Assmann, in 1931, consideied the most severe 
stage of toxic injury to the liver in association with exophthalmic goiter to 
be acute yellow atiophy' 

In the investigation to be leported here, a detailed study of the pathologic 
anatomy of the liver in 107 cases of exophthalmic goiter has been made 
The cases were selected, so far as possible, to repiesent consecutive series 
over a period of 10 yeais, excluding fiom the study only' cases of apparent 
independent hepatic disease, and cases in which other anatomic changes were 
considered to be possible factors in detei mining the lesions m the livers 
Many of the cases occurred before treatment by iodine was customary', or 
slioirlv after such treatment had been introduced However, the study 
includes also eases occuinng since the time of treatment with iodine 

1 lie* clinical history in each case was also caiefully reviewed, and coirc- 
Iitn.u of cluneal and pathologic featmes attempted In order that the 
jertuunt e Initial facts of these cases may be appraised, to some extent at 
least, a summary of the outstanding clinical manifestations will be pre- 
mnul 1 lie cases hive been carefully selected to repiesent only those 
toiiuug wtliin the designation exophthalmic goiter, as defined by II S 
IMnntim r 
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did it consider the type of death unless complicating factors were such as to 
exclude the case from this study Such consideration placed the average 
severity, repiesented numerically, at 2 75 In only two cases was hyper- 
thyroidism graded 1 , in 34 cases it was graded 2, in 56, 3, and in 15 cases, 
4 In 26 of the cases (24 per cent), thyroid crisis or verge of crisis was 
noted, as judged by the severity of the thyroid reaction, cases of post- 
operative thyroid reaction being excepted Of the patients with crisis, 20 
were females and six, males The average basal metabolic rate in 95 cases 
m which it was recorded was -f 66 per cent The lowest and highest rates 
were respectively + 16 per cent and 4- 127 per cent The averages were 
computed on the basis of highest recorded rate The average weight of the 
patients, based on 105 cases in which accurate weights were taken not long 
before death, was 117 pounds For the females it was 111 pounds, and for 
the males, 126 pounds The lowest recorded weight was 56 pounds and the 
highest, 180 pounds The loss of body weight for the group as a whole 
was 23 9 per cent, of the females it was 22 8 per cent and of the males, 25 14 
per cent 

Twenty-three patients (21 5 per cent) had icterus, which was graded by 
clinical objective estimation from 1 to 4, as follows in 17 cases the icterus 
was graded 1 , in four cases, 2 , m one case, 3 , and in one case, 4 In the 
17 cases in which icterus was graded 1, the color was frequently observed 
only m the sclerotics, or it was only icteroid, but in the six cases in which it 
was graded 2 to 4 it was well defined to extreme 

Pathologic Data with Clinical Correlation 

Two outstanding types of hepatic change were observed acute, and 
chronic The acute changes were characterized by fatty metamorphosis, 
and central or focal necrosis Fiequently more than one of the acute 
changes were observed in the same liver The chronic changes consisted of 
two prominently displayed types of lesions, namely, simple atrophy, and 
toxic subacute atrophy which m some instances had progressed to actual 
cirrhosis The chronic lesions were frequently so blended that all stages 
and types could be observed in the various preparations of the same liver, 
in other cases they were distinctly individual Frequently, both acute and 
chronic hepatic lesions were found in the same case 

Acute Degenerative Hepatic Lesions Such lesions appeared in all but 
nine of the 107 cases, that is, in 91 5 per cent Their type, grade, and 
frequence are recorded m table 1 In many cases, more than one type of 
acute lesion was seen in the same liver, thus accounting for the apparently 
discordant percentages 

With certain reservations, we agree with Weller’s conclusion m respect 
to the significance of the acute lesions He stated “ It is impossible to 
attach much importance to such changes because of their very frequent 
occurrence m a variety of conditions other than thyrotoxicosis ” On the 
other hand, it is impossible completely to ignore them in the face of such a 
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Table I 


Acute Degenerative Changes of Liver, 107 Cases of Exophthalmic Goiter 


Type of Change 


Grade 


Total 

Per 

cent 

1 

2 

3 

4 

Fatty changes 

53 

26 

13 

2 

94 

S7 8 

Central necrosis 

31 

18 

4 

1 

54 

50 4 

Focal necrosis 

4 

2 

1 

0 

7 

65 

A total of 98 cases (91 5 per cent) revealed acute changes. 


high percentage of association From experimental evidence their im- 
portance seems confirmed; also, from the fact that they have been the most 
frequently described hepatic lesions in cases of exophthalmic goiter Of 
particular significance in this series is the large number of cases exhibiting 
actual necrosis, either central or focal (50 and 6 5 per cent, respectively) 
'fhe occurrence of such changes, especially the more severe changes, may be 
of considerable importance in the e\ olution of chronic changes to be de- 
scribed, .is well as directly contributing to hepatic dysfunction itself 

It is unnecessary to present a detailed microscopic description of the fatty 
changes, for the picture was the usual one seen in fatty metamorphosis of 
the h\er 'I his change was often severe It usually occupied the cential 
lobular region, although in some instances it was peripheral When the 
change was 'e\ere, almost all of the cells of the lobule were affected In 
><»mc Uus one microscopic field would present the pictuie of simple fatty 
(It mge and m .mother field central or focal necrosis could be seen 

Wtinl necrosis, either of focal or central tvpe, appeared microscopically 
o trtqwuuh that it seemed to represent an accentuation of the same toxic 
rt 'itj'.jix winch Usually resulted m fat tv metamorphosis sometimes pro- 
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ut appeared only m isolated areas It occurred independently, or in con- 
junction with the necrotic lesions already described In only a few in- 
stances, however, did it appear to be directly connected with their patho- 
genesis, although probably the acute lesions were accentuated when passive 

congestion Se '' e ' e S,m,lar aCUte - kslons . •*>«*«. appeared without 

In consideration of clinical factors relating to exophthalmic goiter which 
possibly could influence the detelopment of acute hepatic lesions! the follow 
ing facts have been adduced No relationship could be found between a~e 
ot the patient, sex or percentage loss of body weight and the occurrence of 
the acute hepatic lesions With the exception of loss of body wemht the 
hepatic lesions appeared to be directly proportion to the seventy of h™“! 
thyroidism, as graded (all factors being considered), or as exLessedly 
indn idual criteria such as crisis or basal metabolic rate In the two cases of 
hyperthyroidism graded 1, 50 per cent of the livers revealed acute degen- 
erative changes, m the ol cases of hyperthy roidism graded 2, 29 per cent of 
the hvers regaled evidences of acute changes, in 52 cases of hyperthvroid- 

graded 3, 4S per cent of the livers had acute lesions, and in ffie 15 cTses 
of hyperthyroidism graded 4, 100 per cent of the livers exhibited acute 
changes 1 he high proportion of acute degenerative changes in cases 
graded 1 may be on the basis of insufficient numbers In all cases in whid 
there was crisis, or in which the patients were on the verge of thyroid crisis 
(26 cases), there were acute hepatic lesions, the hepatic lesions, graded as to 
seventy, occurred as follows in the cases with crisis 30 8 per ceSt, <r rade I 
oS o per cent, grade 2 and 30 7 per cent, grade 3 Of 38 cases fn which 
there was a basal metabolic rate of + 60 per cent or less, in 18 per cent the 
hvers were without acute lesions, whereas in 57 cases in which the basal 
metabolic rate was more than + 60 per cent, in only two cases (3 5 per cent! 
were acute hepatic lesions absent The more severe acute degenerative 
hepatic lesions were in the cases m which hyperthyroidism was of* relatively 
short duration, 64 per cent of the acute hepatic changes occurred in cases 
of duration of one year or less This is m contrast with the average dura 
tion of exophthalmic goiter for the entire number of cases, which was 2 53 
years The fact that most of the cases of exophthalmic goiter of duration 
of one year or less were the more severe, coincides with the fact that seventy 
of the exophthalmic goiter is the principal factor influencing the develoo- 
ment of acute degeneiative lesions of the liver p 

Chronic Atrophy Atrophy was the most conspicuous, and also possibly 
the most important hepatic lesion observed It is impossible to consider 
atrophy independently of other changes, because of the frequent association 
of acute changes and other chronic changes in the livers which exhibited 
atrophy Nevertheless, the other lesions may be temporarily disregarded 
with the understanding that the aspect under consideration is not "patho- 
genesis, but atrophy in a broad, descriptive sense By the term atrophy we 
refer to loss of weight of the organ 3 
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More data must be obtained on the normal weight of the liver of human 
beings, as influenced by age, sex, body vv eight, stature, or nutritional factors 
Until these data ha\e been assembled, a conclusive statement cannot be made 
concerning the normal weight of the liver. Jackson 28 gave the normal 
average weight of the liver as 1,500 gm , with variability from 1,000 to 
2,000 gm , and according to him the weight of the In er is 2 5 per cent of 
that of the body of a man, and a somewhat higher percentage of that of the 
body of a woman Gray’s " J figures for the adult were 1,417 to 1,700 gm 
for men and 1,134 to 1,417 gm for women, constituting about one thirty- 
sixth of the entiie body weight Vierordt’s 30 figures were 1,801 gm for 
men at the age of 25 and 1,64S gm for women at the same age, he gave the 
percentage of hepatic weight to bod> weight as 2 75 

Notwithstanding the extreme variability m the weight of the liver, as 
expressed m the preceding figures, the livers in our series of cases of ex- 
ophthalmic goiter were usually below the average noimal The average 
weight of the liver for the entire series of cases was 1,316 gm , for the male 
it was 1,451 gm , and for the female it was 1,252 gm The extremes were 
of f and 2,450 gm Curiousl) enough, the smaller of these two livers re- 
vealed only simple atrophy, with slight increase of connective tissue, and the 
larger advanced cirrhosis with nodular regeneration The approximate 
weight- of the livers m our 107 cases are given in table 2 It would seem 
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to be a conseivative assumption that a liver of any adult human being, in- 
cluding both sexes, which weighs less than 1,400 gm , represents atrophy 
Presuming this to be tiue, there are 68 cases (63 55 per cent) m this series 
in which the liver was atrophic 

When the acute degeneiative lesions, and lesions of moderate to mod- 
erately severe cirrhosis were excluded, there was little microscopic structural 
alteration from normal m the atrophic livers In some, however, simple 
atrophy appeared, m that the hepatic cells were uniformly small, or small 
only about the central veins, with slight if any increase in connective tissue 
In others there was moderate increase in connective tissue about the peri- 
portal spaces, with sometimes condensation of periportal structures, so that 
from four to six or more units appeared in one low power (16 mm ) micro- 
scopic field (figure 1) In other fields this change was limited to the 



Fig 1 Atrophy with prominent periportal units 


hepatic tissue beneath Glisson’s capsule Some zones contained streaks or 
bands of atrophic hepatic cords appearing to connect central and portal veins, 
or two adjacent portal veins (figure 2) In the apparently older lesions 
complete atrophy of certain cords left threads or narrow bands of increase 
of connective tissue within the lobules (figure 3), around the periportal con- 
nective tissue, or extending between two periportal areas These changes 
were regarded as those of simple parenchymal atrophy, although it was not 
always possible to exclude the influence of acute degenerative changes m 
their pathogenesis 

The factors which, in relation to the syndrome of exophthalmic goiter, 
could have brought about the loss of weight of the livers, may be adjudged 
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by subjecting the anatomic considerations to analysis on the basis of clinical 
variations The cou elation is rendered difficult because of the frequent 
association of other pathologic conditions of the livei, which in themselves 
could have influenced the weight of the organ Even though the other 
changes resulted from the syndrome of exophthalmic goiter, the conditions 
bringing them about may have been somewhat different 

The influence of sex has already been stated, the livers of women were, 
on the average, 199 gm lighter in weight than those of men Although the 
changes according to age were not marked, there was a geneial tendency for 
falling off of the hepatic weights from the age of 25 to 30 years, at which 
the maximal average weight was 1,512 gm , to the age of 70 to 75 years, at 
which the minimal average weight was 1,096 gm This decline is graphi- 
cally revealed m figure 4 There were no significant changes in hepatic 



Fig 4 Influence of age on the weight of the liver m exophthalmic goiter 

weights when compared with the duration of the hyperthyroid state Com- 
pared with the clinical seventy of hyperthyroidism as graded on the basis of 
all clinical factors, the decline m hepatic weight was proportional to the 
increase in severity In the two cases of grade 1 the average hepatic weight 
was 1,150 gm , m the 34 cases of grade 2 it was 1,418 gm , m the 56 cases 
of grade 3 it was 1,293 gm , and in the 15 cases of grade 4 it was 1,194 gm 
Since there were only two cases of hyperthyroidism of grade 1, one in which 
there was a relatively laige liver, and one in which it was relatively small, 
little significance can be attached to the exception grade 1 offers to the trend 
of decrease m hepatic weight in proportion to intensity of. hyperthyroidism 
In the 26 cases m which there was thyroid crisis or in which the patients 
were on the verge of crisis, the average hepatic weight was 1,289 gm as 
compared with 1,316 gm for the entire group No correlating factors 
could be determined between hepatic weight and basal metabolic rate The 
smaller livers were usually found in bodies of which the weights were rela- 
tively small at death, and the larger livers in bodies of greater weight This 
relationship is graphically shown in figure 5 These data, however, are not 
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exceeding!} useful, since the same relationslnp probably exists noimally 
'Ihe percentage of loss of body weight has not been computed against the 
estimated percentage of loss of hepatic weight, due to inability so far to 
agree on the normal ratio of weight of liver to weight of body It is obvious 
that percentage loss of body weight could not be compared with the weight 
of the liver at death, without consideration being given for the weight of 
the liver before loss of body weight occurred A continuation of this phase 
of the investigation is contemplated That the weight of the liver usually 
remain** m a relatively normal ratio to the weight of the body at the time 
of death doe* not lessen the argument in favor of the loss of hepatic weight 
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changes, and in part on the basis of simple atrophy The changes of cn- 
rhosis are the terminal stages, or neaily the teiminal stages of these lesions 
Since the factors of etiology were variable in severity, so also were the 
lesions which contributed to the cirihosis, and the lesions of cirrhosis them- 
selves Thus, varying giades of cirihosis may be described, grading im- 
perceptibly into the lesions which were pathogenetically related to them In 
most instances these changes were progressive, corresponding to subacute 
or early chronic, toxic atrophy of the liver In fact, in only one case could 
the lesion be considered completed and indistinguishable from ordinary 
atrophic cirihosis In table 3 these lesions have been graded, and per- 


Table III 

Chronic Hepatic Lesions of Cirrhotic Type 


Grade 

Number of 
Cases 

Per cent 

Average Weight of Liver, gm 

1 

48 

44 86 

1320 (extremes 644 to 2177) 

2 

13 

12 15 

1180 (extremes 809 to 1633) 

3 

2 

1 87 

1591 (extremes 1100 to 2450) 

4 

1 

0 93 

1100 

Total 

64 

59 81 

1364 


centages for each grade are given The lesions of grade 1 are those of 
slight degree, which could hardly be classified as of sufficient development 
really to constitute cirrhosis Considering all grades of lesions, this change 
appeared in 59 81 per cent of the cases, but of more significance is the 14 95 
per cent, comprising the cases of cirrhosis of grades 2, 3, and 4, obviously 
much higher than that found m general material submitted to necropsy In 
the material representing grades 2, 3 and 4 the lesions were moderately 
severe to well advanced 

The microscopic pathologic changes in the cases of cirrhosis in this series 
were almost identical with the description presented by Weller for his cases 
He called the condition interlobular chronic parenchymatous hepatitis, and 
wiote concerning it as follows “ This is characterized by lymphocytic in- 
filtration, bile duct proliferation and increased stroma in the islands of 
Glisson From the usual form of atrophic cirrhosis this picture differs, 
however, in being much more irregularly distributed in the liver and also 
m respect to the slight intralobular distribution at the periphery of the lobule, 

present in the more advanced cases ” 

The microscopic anatomic changes, presented in detail for the entire 64 
cases of cirrhosis, with particular emphasis on the 16 cases in which changes 
were moderate to severe, revealed a general tendency to increase in con- 
nective tissue, either relative or real The connective tissue was not only 
extremely variable in amount and in anatomic position of its localization 
(fi°-ure 6), but also extremely variable m its occurrence, from one portion of 
the liver to another However, the larger amounts were usually to be found 
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\v itlmi or surrounding' the periportal spaces, and encroaching to some extent 
on the periphery of the lobule In other instances the connective tissue could 
be identified throughout the lobule, where normal hepatic cords barely per- 
sisted in sufficient numbers to identify the lobular unit (figure 7) Or, it 
\va-> found in the form of peri\ enotis fibiosis about the central veins, or less 
marked, a» small, thread-like bands of connectne tissue extending irregularly 
from the central \ein, interposed between the hepatic cords It sometimes 
connected the legion of the cential vein with the portal vein as a connective 
tissue band and at other times extended between two contiguous portal 
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pi eminent featuie m these cases, although in some the regeneration of 
parenchyma, as well developed nodular formations (adenomas), was ob- 
served 

Ceitain factors had possible influence on the development of chronic 
cirrhosis, from the standpoint of exophthalmic goiter Analysis and cor- 
relation of the clinical factors will be applied only to the cases in which cir- 
rhosis was graded 2, 3 or 4, because of the mildness of the lesions in those 
listed as of grade 1 Nine of the 16 patients were women, and seven, men 
The average age of the patients with cirrhosis was 52 06 years, of the 



Fig 7 Atrophic cords of hepatic cells with irregular fibrous replacements 

women, 53 40 and of the men 48 S3 years The extremes of age were 39 
and 66 years This is in contrast with the average age for the entire gr<?up 
of cases, which was 44 63 years, with extremes of 14 and 72 years The 
average duration of hyperthyroidism in cases of cirrhosis was three years 
and ten months, with extremes of six months and 10 years, whereas for the 
group as a whole it was 2 53 years, and 64 per cent of the acute hepatic 
lesions appeared m cases of hyperthyroidism of one year or less in duration 
The average severity of hyperthyroidism m tins series was 3 (graded on the 
basis of al? factors) m contrast with 2 75 for the entire group Crisis was a 
clinical manifestation in only five of these cases The average basal me- 








702 


DON VI l> ( - lit Wilt \M> PHIS l»l J 1'1'Ii'l !.!«•’, 


t;ihohe wile w.is 4 80 75 per tetu as urntra^kO with * t t> jar uiit tor all 
case** IVrvuituge Iosn ot body weight m this gmup wu> dightiv lujiur 
than the avunge of 25 <> jkt cent to» tin* mure Mudy lit llu 1 1 v . ot 
uirhosi** the loss was 2 V) IS pet ant. for the women 50 70 p*r can and for 
iho men 27,11 pel am Icterus was present m seven <>» the ioea-as 

From anatomic consideration. the h\eis m the ta-**-* of ehtonk etrrho i> 


piesented an avciage weight of 1,258 gm 
1.410 gm for the men) with extremes 
somewhat less than tor the entire "eiKs, m 


(1,0*0 gm tot tin women and 
ot 800 ami 2, Oil gm lhi-» i-. 
which the average lunitic weight 



Fig 8 Atropine urrhoMs with nodules ot retfcner iWd hep me peruielienu surrounded b> 

librous connective tissue 

was 1,316 gm Average weight of the spleen in the gioup with enrhosis 
was 245 gm , with variation between 100 and 550 gm Ascites was present 
in five cases, but its development was usually terminal, possibly dependent on 
factors of terminal failing cardiac compensation , too much emphasis cannot 
be placed on this finding 

Summarizing these data leveals that cirrhosis appears among older 
patients, with diseases of longer duration and of greater than average 
severity These data pei taming to the cases of cirrhosis have been sum- 
mai lzed m table 4 



Table IV 

Moderate and Severe Cirrhosis and Associated Clinical and Anatomic Findings 
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LUru\ t,: .Isunuitiof! with Iht Ji'vU' iii.tl t hnwu Lty.mu With th* 
clinical dh>eu**M«u, mention ha*' been in.nlt of tile moiiumt ot ietuu*. 
hut because of its pathologic impoit.uu.t- btuf comadtuhon will he givni, 
to facilitate its mtuputation It should he mnemhuul tint va'*s whuh 
wore thought to icpiesent picviotis ot uuhpcudcut In path* oi btharv oh* 
stiuctive disease were cxchuhd from this stud}, so tint t< U sus on th it ha -a . 
need not he consult led hue The data tonanung icterus are ntmmuriAd in 
table 5 

Ictottis occuiied in Jo cases (21.5 per tint) ot this suics. It) of tin 
patients were males and la, females It was ot modtr.tlt to eMieuie trade 
m six cases and mild in 17 'I lie uveiugc ago of the patients who t dubitul 
this change was 48 17 \ears, as eomp.ned with 416a >tars tor all i.ih-« 
Fot the males the average age was 56 vears, and for the female s, 12 15 stars. 
Totems was obsei \ed in the more severe ta^o A> judg'd hv all clinical 
ctiteria, it appeared in cases with an average sc\cnt\ of grade a, as compared 
with seventy of giade 2 75 for the uttiie studv The average duration of 
hv perth) roidism m the eases in which ihue was icterus was not material!) 
dilfeient than foi the entire studv , namely, 2 88 vtars as compared with 2 52 
vears Seven patients with icteius were in, or on the verge of, thvioid 
crisis befoie death The basal metabolic rate was exact I v the <ame for the 
cases with icterus as for the entire number of eases The percentage loss 
of body weight was 29 52 per cent in the senes with icterus, as compand 
vv ith 23 9 per cent for the eases as a whole 

The average hepatic weight, m cases in which jaundice was a clinical 
manifestation, was essentially the same as for the entire studv, 1,348 gm 
compared with 1,316 gm Curhosis was present to some degiee, although 
usually slight, m 19 of the 23 cases It was giadcd 1 in 12 cases, and 2 or 
3 in seven cases (30 4 pet cent) Acute degenerative lesions vvete present 
in all cases The changes were ( 1 ) fatty metamorphosis m 21 cases, gr.tded 
1 in nine cases, 2 in six eases, and 3 m six cases, and (2) focal or central 
necrosis, or both, in 18 cases, graded 1 in eight cases, and 2 or 3 m ten cases 
In cases 6, 35, 77 and SI (table 5) the hepatic changes, as judged anatomi- 
cally, appeared not to be of sufficient severity to account for icterus, although 
nnld changes existed in these cases 

In considei ation of all cases from the viewpoint of piobable hepatic 
dysfunction, whether icterus was present oi not, it was estimated that lesions 
of sufficient seventy to reveal hepatic dysfunction by dye tests or other tests 
of hepatic function existed m appi oximately 40 per cent of the cases, tins 
estimate compared favorably with the figure of 50 per cent lecoided by 
Youmans and Warfield who actually applied these tests This phase of the 
subject, tests for hepatic function, is being investigated at piesent and will 
be reported subsequently. 

Of interest, and of possible significance, was the nnld to rather intense 
accumulation of bile pigment in the hepatic cells of the cential lobular zones, 
m cases with oi without jaundice, indicating the inability of the hepatic cells 



Correlation of Icterus and Clinical and Anatomic Findings 
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tu exude suit Mac tun l\. with uuwqticnt atumitilawmi oi bihuy pigm* at» 
m the tuiKtioiialh impaucd hepatic ulh in n<* m«tame wa-. aiutmim 
ohstt action to How of biU a part of Ok picture 

l*'i\e of the ease*'* ol utiuw vveie a>Miii«iltfl with pi*->fvi uaigi'tmn oi 
the h\ ci of lelativelv icvue gt ide hi case 35, not having .mv oilnr i*U« 
quate explanation. this finding could Ik used t*» explain tin HUru , lot it »•» 
known that passive eongcstion of Ok liver and ictcrii* mis In ,i>hhm!m! 
conditions In the remaining cases, passive <i>ugv'>tioji t> m»s uudid t*» 
explain tlu ictetns. unless oik mdiiceth eniisideis that iIk j»t >5\e con- 
gestion favored the founatton ot othu anatomic changes m t iu- Ini'*, which 
in themselves were sufficient to account tor its incur rente 

In sununaii/ing, we mat state tliat the anatomic explanation for the 
occuuence of icteius usually rests on the basis ot clcarlv demonstrable 
alterations of hepatic tissue In fout cases uiilv was this an itoiuic ex- 
planation consult! ed inadequate Ictcuts scum to occur in two tvpe> ot 
cases, m both ot which atiopln is tlu outstanding condition f 1 ) i.U' of 
shot ter but moie sex tie h\ perth) iouIimu m which atiopbx and acute to v ic 
changes predominate, and (2) cases of longei, relatively less severe hyper- 
thyroidism, in which teimmal acute changes arc >upei imposed on a hxcr 
exhibiting atrophy and some degiee or cirrhosis 

StMXtVKV VVU C OXCLt/stONs 

Anal) sis xvas made of the pathologic anatomy of the liver and the cor- 
related clinical findings m 107 cases of exophthalmic goiter 

Three types of hepatic lesions piedommate m exophthalmic goiter. (I) 
acute degenerative lesions ( fatty nietamoi pliosis, focal and central necrosis, 
and changes secondary to stasis of blood), (2) simple atiophv. and (.3) 
subacute toxic atroph) and toxic cirrhosis 

The frequency of these lesions was as follows (I) acute lesions 91 5 
per cent, of which fatty metamorphosis composed 87 S per cent, central 
necrosis 50 4 pei cent, and focal necrosis 5 6 per cent, (2) atiophy 63 55 
pei cent, in which cases the average weight of the liver was 1.316 gm , and 
(3) subacute toxic atrophy and cnrhosis 59 81 pei cent, of which lesions of 
grade 1 composed 44 86 per cent, lesions of giade 2, 12 15 per cent, lesions 
of grade 3, 1 87 pei cent, and lesions of giade 4, 0 93 per cent 

Jaundice was present in 23 cases (215 per cent) The hepatic lesions 
are usually adequate to account for the presence of icteius, and m addition, 
including cases without jaundice, they aie sufficient probabl) to cause dis- 
turbances of hepatic function detectable by clinical tests of hepatic efficiency 
in approximately 40 per cent of the cases 

The common factor in the evolution of these lesions appears to be 
seventy of the syndrome of exophthalmic goiter / 

The acute lesions are not usually influenced in their occurrence or 
severity by the age of the patient, the sex, or the peicentage loss of body 
weight Except for the loss of body weight, the acute lesions usually occur 
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directly in pioportion to severity of the disease They appear most promi- 
nently m the more severe cases of shorter than average duration 

Atrophy is more pronounced among females than males, and appears 
to be more maiked among the aged than the young It is proportional to 
severity of the disease, with the exception that it seems not to be correlated 
with basal metabolic rate The duration of the disease does not appear to 
be a factor The smaller livers weie observed in the smaller subjects, and 
the larger livers in the larger subjects The relationship of the weight of 
the liver to loss of body weight, however, will constitute an independent 
study 

The changes of subacute toxic atrophy and cirrhosis appear more fre- 
quently among females than males but the difference m incidence, according 
to sex, is not greater than in the entire study These lesions appear among 
older patients, among whom the disease is of longer duration and of more 
than average severity 

We may conclude, as Boothby did m speaking of jaundice in exoph- 
thalmic goiter, that in most instances the lesions in the liver appear to be an 
integral part of the syndrome of exophthalmic goiter, and that they are due 
directly to thyioid intoxication, since, as we have found, they are usually 
intimately related m their severity, to the intensity and the duration of the 
disease It is probable that the hepatic changes are not only related to the 
hyperthyroid state, but also to the toxic factor of exophthalmic goiter, which 
Plummer believes exists, for in experimentally produced hyperthyroidism, 
induced in animals by feeding thyroid substance, lesions comparable to those 
we have descnbed have not been produced Atrophy, acute degeneration, 
and cirrhosis are probably interrelated conditions, each with a sequential 
pathogenetic relationship to the other, and each intimately concerned with 
the hyperthyroid state and the toxic factors as elaborated in the syndrome of 
exophthalmic goiter,. 
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BROMIDE PSYCHOSES: DIAGNOSIS, TREATMENT 

AND PREVENTION * 

By Max Levin, MD, Hanisburg , Pennsylvania 

That psychoses may occur as a symptom of bromide intoxication has 
been known for many years, but only since 1925, when Hauptmann described 
a modification of Walter's 1 method for determining the concentration of 
bromides in the serum, has it been possible to diagnose them with ease 
Before 1925 bromide psychoses doubtless were overlooked as frequently as 
syphilis in the dajs before the Wassermann test 

In spite of the help given by the Walter-Hauptmann test, the recognition 
of a bromide psychosis is not always a simple matter The difficulty is very 
much like that sometimes encountered in cases of syphilis A positive 
Wassermann reaction tells us that the patient has syphilis, but not whether 
the lump palpable m Ins abdomen is a gumma or some other kind of tumor 
Similarly, when the Walter-Hauptmann test discloses a high 1 concentration 
of bromides in the serum, we know that tire patient has a bromide intoxica- 
tion, but from that alone we cannot tell whether his psychosis is due to 
bromides The answer to this question depends on the following criteria 

1 We must know whether the psychosis began before or after the in- 
toxication began It is important not to confuse the bromide psychosis and 
the underlying neurosis or psychosis for which bromides were administered. 
Let us consider the example of a patient who begins to show the symptoms 
of a depression in January , m March he begins to take large daily doses of 
bromides, and in May he enters a delirium If we now see him for the first 
time, and learn that he began to be psychotic two months before he began to 
get bromides, we might hastily exclude bromide psychosis from considera- 
tion This would be a mistake, for m addition to the basic depression the 
patient now has a delirium that began after he became intoxicated 

2 We must consider the duration of the psychosis after the discontin- 
uance of the bromides Usually a bromide psychosis clears up within a 

* Received for publication August 12, 1933 

From the Harrisburg State Hospital 

1 The consensus of opinion is that a concentration of ISO or more milligrams of bromide 
pei 100 cubic centimeters of serum warrants one m speaking of a bromide intoxication 
Physicians must bear m mind two considerations 1 It is possible that_ future research will 
show that some persons, abnormally susceptible, may develop bromide psychoses even before 
the concentration in the serum has reached 150 mg 2 In evaluating the results of the 
bromide test one must consider the date of the test in relation to the date of discontinuance 
of the bromides Suppose a man receives bromides until June 1, and I see him for the first 
time on June 28, at which time the bromide concentration is 75 mg I would be greatly in 
error were I to conclude that, the bromide concentration being only 75, the patient’s recent 
symptoms could not be the result of a bromide intoxication A concentration of 75 four 
ivceks after discontinuance would indicate that at the time of discontinuance the patient was 
loaded with bromides Charts showing the rate at which the bromide concentration falls 
after discontinuance may be found m O Wuth’s* article 
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sliott time — gcnciully tiom two to --t\ v\ul. « - atui »li-'U»nttmia!H\ ” Htrt 
again \\c nnibt lie latUiil not to toimisc the iu«>mi<k |»«>* h»» -* , ami tin 
utulei I n ing p^veito^ts In the In putltUK.ai vise c above nvc aill '■auq.oa 
that hcxual week', attu clisumtmuance the* delirium tkii-. it{>. attu win. h 
the patient continues tot mam months to slum symptoms <>l dept' . i*»n. 
In tilts event it would he a mistake to argm that, (intoiuimt mu having 
led to no recovery, btomide psychosis m.ty he excluded, coiuct d'tgnod* 
will be possible only it we lccogtu/e th it the p it iv.nl had fav psvc!to>v ( a t 
a depression, which began befote the intoMcation and now u».utmu> attet 
the intoxication has subsided; and (/>) a delirium, which began (luring, and 
cleared up simultaneously with, the intoxication 

If w r e bear m mind these considerations ue shall rarely he misled by the 
Waltei -Hauptmann test into diagnoMiig a bromide psychosis where none 
exists To deinonstiate their unpoitanee I have selected the following 
case, m which a bromtdc delirium occuried in a woman who hail general 
paresis The case is of special interest because of the* well-known fact that 
bromide intoxication sometimes simulates general pareois 

C up Ritort 

A woman of 42 was admitted to the Harrisburg State Hosjut d on June 2*>. 1932, 
in a delirium 

Pt esc nt Illness The sisters of the patient stated that one v ear betme admission 
she began to complain of fatigue It tired her, foi example, to spend an hour or 
two downtown In December 1931, hei speech began to he .ittected, she stammered 
and halted, and her enunciation was not clear At the end of Ma> 1932 “ her nund 
began to wander” One week bejore admission disorientation uas not teal for the 
fust tune While in her own bedroom she said, “I want to go home and he in m\ 
own bedroom” She saw' lmagmai) babies in the room During the week betore 
admission she was so mcooidinate as to be unable to walk 

Medication The relatives stated that during the vear betore admission she was 
under the care of a phjsieian, who ga\e her “ nerve medicine" for an unbroken 
period of approximately six months, ending at the tune of her admission 

Mental E lamination The patient was cooperative but very dull There was 
maiked difficulty in thinking of vvouls She was disoriented in all spheres Her 
memoiy was poor 

Physical Examination The patient was feeble and looked very old for her 
years She was undernourished, her height being S' and her weight onlj 92 
pounds The pupils were of moderate sue and irregular, the left was larger than 
the right, there was no reaction to light and only the barest reaction on accommoda- 
tion Speech was badly slurred There was a coarse tremor ot the tongue and 
fingers Gait was slow and unsteady, and she was unable to stand with her feet 
together The hnee-jeiks and ankle-jerks were hjperactive and equal The phjsical 
examination otherwise showed nothing of importance 

Laboiatory Examinations The Walter-Hauptmann test on June 30, 1932, show'ed 
350 milligrams of bromide per 100 c c of serum, July 13, 200 milligrams The YVas- 
sermann reaction of the blood was negative Spinal fluid Wassermann reaction, plus 
4 , globulin, positive , cells, 3 , mastic curve, 5555543000 

* There is no uniformity as to the level to which the serum bromide concentration must 
fall before a bromide psychosis dears up In some cases a bromide psychosis clears up 
long before the concentration falls to 150 mg , in others the concentration must first fall 
to 150 or less 
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Coin sc m Hospital The patient emerged irom her delirium on July 8 — her 
tenth day in the Hospital On that day she said, “ I am beginning to be able to get 
my nnnd together and remember things I don’t jumble my words any more like I 
used to Do } ou remember 7 Poor Motliei never used to understand me , people had 
to tell her what I was trying to say Now I speak plain ” (Tell me more about the 
state of your mind at that time ) “I forgot everything I’d start to say something 
and then I’d ask, ‘What was I saying Mother was crying all the time — she was 
afraid I’d never get my speech back ” (When you came here, did you know where 
>ou were 7 ) “ No I asked the girls (nurses), ‘ Where am I? What is this place ■” 
When they told me I was so near home, I couldn’t believe it, I thought I was near 
Philadelphia ” Throughout the remainder of her stay in the Hospital the patient was 
at all times clear and well oriented 

Neurological reexamination on July S showed that the pupils now reacted mod- 
erately well on accommodation They still showed no reaction to light Speech was 
still slurred, but less so than on admission 

Following her recovery from the delirium the patient gained weight rapidly 
Whereas on admission she had looked aged and worn out, she now began to look 
normally youthful, her facial expression being alert and animated On September 2, 
1932, she was inoculated with malaria The first paroxysm occurred on September 10 
Paroxysms occurred infrequently , the fifth and last occurring on September 27 
Thereafter fe\er therapy was continued with the aid of injections of typhoid vaccine 
and hot packs She continued to gam weight She was paroled on December 10, 
1932, weighing 116 pounds 

Catamncstic Note On March 11, 1933, reexamination gave the following re- 
sults She looked and felt well and was in excellent spirits “I couldn't feel 
better” Memoiy, subjectively, was good She retained seven digits Calculation 
was not good Thus, in subtracting successive 7’s from 100, her performance during 
one minute was as follows 93, 76, 89, 82, 75, 68, 61, 54, 48 The pupils were of 
moderate size, approximately equal, and irregular, they reacted moderately well on 
accommodation but were fixed to light There was a moderate tremor of the face, 
tongue, and fingers There was very slight slurring of speech, she had especial 
difficulty with “ artillery ” When asked to write “ Methodist Episcopal,” she wrote, 
in one word, “ Methodistespespicopal,” crossing the first “ t ” but not the second 
The knee-jerks w-ere hyperactive and equal The ankle-jerks were active and equal 
She swayed slightly when standing with feet together and eyes closed Reexamina- 
tion on June 10, 1933, gave substantially the same results 

Comment 

This case show's the importance of bearing in mind the mental disturb- 
ances arising from bromide intoxication A physician unfamiliar with 
bromide intoxication might, on the patient’s admission to the Hospital, have 
attributed all of her symptoms to general paresis In view of the fact that 
she was then delmous, he might have concluded that her paresis was rela- 
tively advanced In truth, she had paresis in a relatively early state The 
symptoms that had caused her to be admitted to the Hospital were not those 
of paresis but of bromide delirium, the diagnosis of which is established 
by (1) the disclosure of a severe bromide intoxication by the Walter- 
Hauptmann test, (2) the fact that the delirium had begun not more than 
one month before admission, and about five months after she had begun to 
take “nerve medicine”, (3) the clearing up of the delirium a short time 
(10 days) after the discontinuance of the bromides 
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Attention is called to tin. al»M*nw* ut a «a*h in {In’* cam* Abu net* ol a 
i ash doe» not exclude* lnoimde intoxication. 

Attention is> called also to the* fail that at the height of th* mioxuatiou 
the pupils showed only the baicst i cue turn on auriiuniodation. white* later 
they showed a nmdeiatcly good icaction This iclatiu* diminution oi te« 
actiuty on admission mav he ustiibed n> the iutoxieation 

I lia\e ahead) stated that bromide p*.\ ehoses UMialh clear up in trom 
two to six weeks alter discontmuanee We mav plausibly suppose that a 
patient with paiests would, if am thing, rupiiic longer than the avuage to 
lecover funu a btomule delirium, and the re* fort the lanurj t»i »nu patient 
m only 10 da)s ma> at first glume seem puzzling We mu>t, howtVvr, re- 
membei that dilleient people possess dilleient degree* oi innate rtsistunee to 
delirium Concenubly a peison maj have suih strong km stance to delirium 
that even when Ins resistance is lowered In paresis it still exceed* that of 
the average individual In othei words, the tact that our patient recovered 
sooner than the average is no more puzzling than the fact that sum c men at 
60 can outwalk the average nun of 30 

VVKILlirs oi Bkomidl I’s*vciio»is 

riuec varieties of bromide psvi hosts are known todav l . i shite of 
mental sluggishness, in which the patient thinks and acts with great dif- 
ficult)*, being at the same tune well oriented and having no hallucinations 
This state is commonly spoken of as a ** simple bromide intoxication ” 2. 

Delmuni, m which the patient is disoriented, generally with lestlessness, 
hallucinations, and a multitude of feais (Disorientation is the one essen- 
tial feature of delirium ) 3 Hallucinosis, in which the patient has halluci- 

nations, but is pei fectlv oi lented 

It is possible that additional varieties will become known as time pro- 
ceeds Thus, psychiatrists are familiar with paranoid states which clear up 
a few weeks after the patient’s admission to a hospital It is possible that 
some of these transitory paranoid states, when studied m relation to the 
critena here outlined, will prove to be S)iuptomatic of bromide intoxication. 

In practically all cases of bromide intoxication netnological signs occur. 
The commonest of these are inegularity of the pupils, and sluggishness in 
their reaction to light and on accommodation, tremors of face, tongue and 
fingers, thickness of speech, unsteadiness of gait and station, and diminu- 
tion or exaggeiation of the deep reflexes 

As a sample of the disorders on which bromide psychoses may be super- 
imposed, the following data are cited Among the 505 “ first admissions ” 
to the Harrisburg State Hospital during the two years beginning June 1, 
1931, there were 15 unquestionable cases of bromide psychoses Five of 
these patients had been given bionndes because of a variety of neurotic 
symptoms, associated in some instances with abdominal, pelvic and other 
physical ailments, one because of herpes zoster one because of worry over 
recently discovered hypertension, one because of an acute psychosis the 
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details of which aie not cleai , one because of a hypochondriacal depression 
developing on the basis of cerebral arteriosclerosis , one because of an excite- 
ment developing on the same basis, one because of early senile symptoms, 
one because of symptoms arising from general paresis (the case herein 
reported) , one because of the after-effects of a concussion , and two 
because of epilepsy Further details of eight of these cases may be found 
elsewhere 3 

Treatment 

An unsettled question is whether the abrupt discontinuance of bromides 
ever does harm The aggravation of a few cases after discontinuance has 
led several authors to conclude that abrupt discontinuance is risky In my 
earlier paper 3 1 endeavored to show that the evidence so far available does 
not make this conclusion obligatory The current practice at the Harris- 
burg State Hospital is to discontinue bromides, and so far nothing has 
occurred to cast doubt on the wisdom of tins procedure 

The patient should be kept in bed until the intoxication has subsided 
Fluids should be forced If there is no nephritis, four grams (one dram) 
of sodium chloride should be given thrice daily, the chloride ion facilitating 
the excretion of the bromide ion Restless patients should be given con- 
tinuous baths The need of using only the least toxic hypnotics is especially 
urgent m patients with bromide intoxication, poisoned as they already are, 
for the majority of patients who require hypnotics, paraldehyde will suffice 
Cardiac stimulants should be given when indicated 

Prevention 

Bromides are useful medicinal agents What renders them so often 
harmful is that the busy physician too hastily dismisses his neurotic patient 
with the advice, “ Keep on taking that salty medicine, the same as before ” 
The patient, as a result, may be taking bromides for many months before 
the physician is fully aware of it When the nervous symptoms grow 
worse, the physician is apt to increase the dosage of the bromides, without 
duly considering the possibility that the aggravation is due to bromide 
poisoning It is important to remember that bromides will accumulate m 
the body in inverse proportion to the amount of chlorides ingested , a person 
who takes little table salt will therefore develop a bromide intoxication with 
especial ease Moreover a patient may be getting bromides from several 
physicians simultaneously, and may thus develop an intoxication from a 
multiplicity of cautious dosages 

The following suggestions are urged 

1 When contemplating the administration of bromides, the physician 
should seek to ascertain whether the patient is already getting bromides 
from another source 

2 The physician should know whether the patient takes much or little 
table salt In the latter case he should be doubly cautious 
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3 The ph\sie»an should not telax Ins wgtl. met* just luiMinc the doi.ige 
he is giwng is one that has ptoved h.uiuless in the mijoiiu t»t in* patient > 
4. When a non oils patient getting hi mimics grow > wm*c\ tlu physician 
should piompth discontinue the ding unless he has good ita-»on to lichee e 
that it beats no lesponsthilitv toi the aggiavation 

5 When a patient has been taking bromides toi a month ot more, it 
wise to discontinue them occasional!) tor a week or two An otcasimial 
Walter-1 lauptmann test is the best way to make >uie that the patient i* not 
becoming intoxicated 

Slm m \kv 

The following enteiia establish the diagnosis of a bromide pse chons* 
1 The existence of a bionmle intoxication, as shown by the Walter- Haupt- 
mann test 2 The fact that the psjehosts began after the patent had be- 
come intoxicated 3 The fact that the ps\cho>is clear* up within a short 
time — genet ally fiom two to six weeks — aftei the discontinuance of 
bromides (It is possible that m exceptional cases a biomide ps>chosis lasts 
much longer than six weeks after discontinuance ) It is impoitant to dif- 
ferentiate a bromide psechosis fiom the uiuleil>mg neurosis or psjehosis 
on which it has been superimposed An illustrate e ease is presented of 
bromide delirium superimposed on general paresis The tieatnicnt and 
prevention of biomide intoxication are discussed 
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SUBACUTE BACTERIAL ENDOCARDITIS * 

By J H Musser, M D , F A C P , New Orleans, Louisiana 

The fact that I have seen m the Chanty Hospital in New Orleans in 
the past two years many moie cases of subacute bacterial endocarditis than 
I remember ever having seen in the past, has led me to review the history 
of 14 cases that I have observed in this period of time in order to present 
to you certain features of a disease which, in one section of the country at 
least, seems to be increasingly prevalent Some years ago Blumer 1 wrote 
that “ it is difficult to say whether the disease is actually increasing or 
whether theie is merely an apparent increase due to increasing knowledge 
on the part of the profession to recognize the condition Personal experi- 
ence would rather favor the latter view ” This may be true, but on the 
other hand it is rather doubtful that a sudden accession of knowledge should 
have come to the staff of the Charity Hospital in the last year, in which time 
as many cases of subacute bacterial endocarditis were recognized as in the 
previous 10 years It was only a few decades ago that the disease was first 
recognized but since that time there have been innumerable communications 
m the medical press concerning it Certainly as a result of the teachings of 
Osier, Janeway, Libman, Blumer and Lewis there is no excuse for any 
failure to recognize the condition because of lack of information Libman 
says that “ the disease is common ”, Lewis notes the same, the late Frank 
Billings, according to Blumer, had seen over 100 cases Among the British 
soldiers studied by Lewis and his associates, at the concentration point for 
heart cases in England, it was found that approximately 8 per cent of sick 
soldiers who developed heart disease and were invalided home, had subacute 
bacterial endocarditis These observations point to the relative frequency 
of the disease if looked for and if borne in mind 

In reviewing these 14 cases that I have seen in the last two years I wish 
to say that with one exception all of these patients were observed in the 
Charity Hospital I wish, furthermore, to indicate that the expressions of 
this type of endocarditis are often extremely indefinite and vague The 
symptoms are so protean in character that the possibility of such a condition 
as subacute bacterial endocarditis existing in the individual who has not had 
previous heart valve damage is often not considered until ultimately certain 
signs and laboiatory findings develop which make the diagnosis unmis- 
takable 

Duration of Illness 

Subacute bacterial endocarditis is separated from acute, bacterial, ulcer- 
ative or fulminating endocarditis by an arbitrary time period Most phy- 

* Read before the Montreal Meeting of the American College of Physicians, February 
10 , 1933 

From the Department of Medicine, School of Medicine, Tulane University of Louisiana, 
and the Chanty Hospital of Louisiana 
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siciaiis tonsidci ku.tv.ml viulocauliiis cMcuduu; l«<ngc« tli.m a peiioil i«i twu 
months as boms; subacute, oi out a uui a» t humic lit thi^ **uj> of 
patients the course ot the disease was vaiiahle, e.Uuidm^ iruin a i«.not| «»i 
slightly o\ei a month to somewhat out a wai Tlu rather ptotr.utvd 
illness that occuts so fietjuenth will he cscmplilicd i>\ the ti'llowing cas< 
repot t. 

C \sl I 

J P , a nun 01 32, was taken ill shghtlv more lit m eight months {< So.e Sik d eh. 
hn> illness, coining cm quite Mtddenlv with thills, tiul nwr which t«> e to !‘i2 lie 
improved but was left with restdu.il weakness and tati 'tnhih’v Wiout a ironih uter 
the onset he noiited that his he trt occasion dlv skipped a he it * »* idu dlv th* p ite i«t 
went downhill aiul finalh entued the Iiospu.il some six months ht. lore lus dt tth At 
the tune of admission to the hospital the most important phvucd «>1> (iv.ttiou vas a 
rather harsh and loud *\»tolic muimui heard nvci tht tmtril atei uul trait, united 
into the axilla The puhuonie second sound did not stun to he avcvntiMiid and tlu 
heart was not enlarged At the time of admission tin. kuVotvU vount w is 7700, the 
red blood cell count was 4,395,000, the Mood cult me was positive tm S/re/Oocmca.* 
virtdaits The urine showed nothing ot moment Repeated blood counts showed 
veiv little alteration in the total numbet of rul cells and the* satm thing licit! true for 
the leukocjte count The spleen was enlarged and during the months he was in the 
hospital was definitely tender oti deep palpation lie also developed during the 
course of the disease tender liuget tips titd ultimately clubbing of the lingers 
Peteclnae were present over the hands and feet \ll the time the patient was m the 
hospital the temperature ranged from subnormal to 101°-!O2° 

At autopsy small hemorrhages were found in the internal organs, the mitral 
valve showed many small vegetations which were not friable, the valve itself was 
not fibrotic There was also a vegetative mass 4 5 cm in diameter on the endocardium 
of the left ventricle Healed infarcts were found in the spleen Theie was a focal 
glomerular nephritis with healed infarcts of the Kulnevs A small subarachnoid 
hemorrhage was also noted 

Discussion This patient was ill for many months before the ultimate 
lethal termination In most of our cases the illness was not so protracted 
In many of them the patient died within a few months after the apparent 
onset of the illness Seventy-five per cent of patients are said to die between 
the third and eighth months and our figures are in accoi d with this observa- 
tion of Blumer’s In one instance the patient died a little over a month 
after being admitted to the hospital but I have no definite information as to 
the exact time his illness began 

A definite histoiy could be obtained fiom the other cases and the story 
invariably was that they had been sick not for days but for weeks How- 
ever, only one of the patients suivived the fust year after the onset of the 
infection 

The following case, which is briefly absti acted, illustrates the fact that 
the clinical picture may suggest that the infection causing death is some other 
than subacute bacterial endocarditis 
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Case II 

J G , aged 19 years, had been ill, with evidence of rheumatic heart disease, for 
two months prior to admission He had had one previous attack of rheumatic fever 
some seven years before admission to the hospital Since then he had had several 
attacks of heart failure and his condition had shown a gradual downhill trend When 
he was admitted to the hospital his chief complaints were increasing weakness and 
shortness of breath The examination at that time showed a well nourished, anemic 
appearing boy whose heart showed a diffuse apical impulse, together with an apical 
thrill, sjstolic in time The heart was enlarged to the left 11 5 cm A murmur was 
heard in the mitral area, and in the aortic area a rumbling first sound with a soft 
blowing second sound The spleen could not be felt and no petechiae were found 
He had the usual vascular phenomenon of aortic insufficiency, including a blood pres- 
sure of 130 systolic and zero diastolic The urme showed a few red cells on several 
examinations He had a relatively marked anemia, the red cells being 2,925,000 
The total white count was persistently between 13,000 and 15,000 He ran a septic 
temperature throughout the course of the disease , and the Streptococcus vindans was 
found in the blood after the fifth culture The diagnosis was made of rheumatic 
aortic regurgitation, and subsequent subacute bacterial endocarditis He died ap- 
parently from heart failure rather than as a result of an infectious process 

Discussion In this instance the boy might well have had rheumatic 
heart disease m the acute phases were it not for the fact that his blood culture 
ultimately was found to be positive He also gave a history of having had a 
petechial rash over his legs Other interesting features of this case were 
involvement of the aortic valves , the long delay before obtaining a positive 
blood cultuie, and the limitation of direct evidence of embolic phenomena to 
the occurrence of a few red cells in the urinary sediment on several exam- 
inations 

Blood Findings 

There is a very general impression that the leukocyte count in subacute 
bacterial endocarditis is relatively high Cotton, 2 of the Sobraow Military 
Hospital, in his considerable series of cases, found the average count to be 
10,800 In the present series the count ranged from 4,000 to 65,000 Ten 
of the counts were under 11,000 In those patients in whom the count was 
frequently repeated there was a tendency for it to remain at approximately 
the same figure as the initial count There were only two counts over 
20,000, one of these was 65,000 Two counts fell between 11,000 and 
20,000, one of 17,000, and one averaging around 14,000 The percentage 
of polymorphonuclears was in direct relationship to the increase in the total 
count The counts showing practically normal figures also had a differential 
picture which was essentially normal 

Anemia is one of the characteristic features of the disease In five of 
our patients the red count was under 3,000,000, in four it was under 4,000,- 
000 and in four it was between 4,000,000 and 5,000,000 There were no 
extremes, such as the counts occasionally recorded in this disease, of less 
than 2,000,000 or over 5,000,000 The usual findings m our series may be 
illustrated by the following case 
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Casi m 

j? H, aj;etl 21, was admitted to the liospn d on .ucuimt ot tlimiiii-. ot broth 
and Cornell Ilis. illnes*, Mailed that mmula before adtni.m.n with, in hi', word.. 
'Seven: chobt cough” Since* then the umgh hid roiimiul emt <t j»:t- uit with 
moie or le'.s acute evuetb uion-, fie had had no hemo|)t> Aa and no client di rum fort 
or pain. lie entered the hospital January U, 1932 N‘o luxury could be elicited »>f 
an> i\ niptonia in the past even MiggeMivc* ot iheumiti.m or the ihuimitie state* *ll.c 
heart e\annnalion showed a sestohe thrill o\er tin* apex ot the he irt The I.eirt 
hordei extended 2 cm to the right ot the stumun, and 13 uu to the kit 'I here 
heard a low*, long \\stohc murmur at the apex tran .nutted to the ixtlhc There w it 
a questionable presvstohe whitt winch hid a % igtie suit ot crtMunlo character Hie 
liver was enlarged, the spleen was palpihic ami tin lung-, showed bisul r'tk.. '1 his 
man had fevei of 102° on admission which was m untuned between 09* wtd 101* 
with a pulse rate of between 110 and 128 during .dl the tune he was in the ho.pital 
The blood count on seceial examinations showed an mania with a red cell count 
averaging 3,100.000, and a corresponding i eduction in hemoglobin, the leukc.cjte 
counts were 8,000 oi under and there was uo change in the differentia! formula On 
both occasions that a blood culture was mule, S Unploiouriu viruhtns was isolated 
A roentgenogram ot the chest was taken because ot the phcsical findings of a solidi- 
fication which suggested an infarct This was confirmed bv the roentgenogram. 
The diagnosis was made ot rheumatic heart disease with mitral stenosis on which 
was engrafted subacute bacterial endocarditis This was confirmed at autops) which 
showed a markedly enlarged heart, the nutr.il valve was affected It was found to be 
stenosed and thickened, and on the surfaces was a collection of pinkish red polvpoid 
vegetations One leaf had been ulcerated The lett and middle aortic cusps were 
thickened with several small polvpoid vegetations on their surfaces The lungs 
showed definite areas of infarction, while the spleen, which was enlarged, did not 
show evidence of infarction nor was there any found elsewhere 

Baci eiuologv 

In our series of cases of subacute bactei tal cndocat clitis, streptococci were 
isolated from the blood stream m the majority of instances Ltbman has 
pointed out that the only two oiganisms of moment as responsible agents 
are the green streptococcus in 95 per cent of the cases, and Bacillus influenzae 
in the remaining - 5 per cent In Blumer’s series of cases streptococcus is 
reported 248 times, 169 times it is specified as the S vmdans Pneumo- 
cocci were found 16 times in this series, B influenzae 16 times, and other 
organisms only exceptionally In addition to the frequently found green 
streptococcus it is not unusual to find other organisms For example, 
Lenhartz 3 found m a series of 37 cases one instance of Staphylococcus 
aureus and one of Staphylococcus alhits endocarditis Clawson 4 in an 
analysis of 220 cases found seven instances of Staphylococcus aureus in- 
fection as contrasted with 34 of sti eptococcal origin Sticli, 8 reporting on 
a case of subacute bacterial endocarditis due to Staphylococcus albus, states 
that next in order of frequency to the streptococcus conies Staphylococcus 
aureus, then pneumococcus and gonococcus and last of all Staphylococcus 
albus There is apparently very little difference in the clinical expressions 
of the disease, when due to one or the other type of oigamsm Subacute 
bacterial endocarditis may in rare instances be produced by the menmgococ- 
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cus Gwyn 0 has repoited on such a case He states that there have been 
some few cases reported infected with this type of organism and gives 
references to seven such instances Gwyn writes that there is “ little de- 
viation from the classic picture of subacute bacterial endocarditis ” He 
advances as an explanation for the relatively large numbers of cases of 
chronic meningococcal septicemias that have been reported, the suggestion 
that they may represent an unrecognized meningococcal endocarditis Re- 
cently Dickar 7 reported two cases of Bacterium acidi lactici endocarditis 

In the present series the positive blood cultures yielded only the >9 
vindans In nine instances this organism was found by this procedure, in 
five cases the culture was negative though three of these five patients had 
definite bacterial endocarditis at autopsy In the other two instances the 
organisms were not found and the patients did not come to autopsy but the 
clinical course of the disease was so characteristic that there could be little 
question of the diagnosis 

Considerable difficulty anses at times m growing the organism from the 
blood In Case III just cited, that of E H , organisms were isolated on two 
occasions in large numbers In Case II, that of J G , it was not until the 
fifth culture that a relatively profuse growth, 86 colonies per cubic centimeter 
of blood, was discoverable in the culture medium on the seventh day after 
withdrawal of blood The difficulty at times in obtaining positive cultures 
is readily explicable because the green streptococcus is a slow grower, and 
the culture should be kept for at least 10 days before being discarded It 
is advisable also to take considerable quantities of blood because frequently 
the counts may be as low as one to five organisms per cubic centimeter of 
blood 

Table I 

Subacute Bacterial Endocarditis 


Case No 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Total 

Cardiac murmurs 

+ 

+ 

+ 

+ 

+ 

+ 

— 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

13 

Anemia 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-f- 

+ 

+ 

+ 

+ 

+ 

14 

Enlarged spleen 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

— 

+ 

+ 

13 

Petechiae 

+ 

— 

+ 

+ 

— 

+ 

— 

+ 

+ 

— 

+ 

— 

+ 

— 

8 

Tender or clubbed fingers 

+ 

— 

+ 

+ 

— 

— 

+ 

+ 

+ 

— 

+ 

+ 

+ 

— 

9 

Other embolic phenomena 

+ 

— 

+ 

+ 

+ 

+ 

+ 

— 

— 

+ 

+ 

+ 

— 

+ 

10 

Blood culture 

+ 

+ 

— 

+ 

+ 

— 

4* 

— 


+ 

+ 

+ 

— 

— 

9 

Leukocytosis 

— 

— 

+ 

+ 

— 

— 

— 

— 

— 

— 

— 

+ 

— 

+ 

4 

Hematuria 

— 

— 

+ 

— 

— 

— 

— 

+ 

— 

— 

+ 

+ 

+ 

— 

■> 

Previous arthritis 

— 

+ 

— 

+ 

— 

+ 


+ 

+ 


— 

+ 

+ 

— 

7 


The case of A B represents the type of case in which the discovery of a 
positive culture of Streptococcus vindans makes possible the correct diag- 
nosis in a patient with fever of undetermined origin 

Case IV 

A B , a man of 50, was a big, stiong, athletic type of individual He was taken 
sick, about two months prior to the time he was first seen, with what was diagnosed as 
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grippe Up until that time he had been absolutely well, m fact two months before 
he had had a most thorough physical examination, at which time his heai t was judged 
to be entirely normal Following this so-called attack of grippe he ran a slight degree 
of fever for many days He felt miserable and wretched but was able to work about 
half of the time Gradually the tiredness and weakness became so pronounced that 
he had to go to bed. Except for the fever, which was never very high, the physical 
examination revealed only a soft systolic murmur which was thought to be hemic 
Several blood cultures were negative In spite of the fact that he was gradually 
going downhill he showed nothing chai acteristic of any definite disease After an 
interval of several months, he developed almost simultaneously tender finger tips and 
a positive blood culture These two findings determined the diagnosis definitely 
From this time on the tender finger tips occurred at intervals, petechiae were subse- 
quently observed and the spleen once was the site of an infarction The tempeiature, 
until the antemortem rise, was at no time over 101° The leukocyte count remained 
persistently under 10,000 

Discussion In this instance none of the characteristic features of bac- 
terial endocarditis were present except fever of unexplained cause until the 
tips of the index and middle fingers of the right hand suddenly one 
day became quite painful and tender and remained so for several hours 
Shortly after this the occurrence of a positive blood culture definitely showed 
that subacute bacterial endocarditis was present As the disease progressed 
more typical symptoms developed 

Nephritis 

Baehr, 8 among others, has stressed the importance of nephritis and other 
renal complications in subacute bacterial endocarditis due to anhemolytic 
streptococci He has called attention to the occurrence of acute glomerular 
nephritis and of chronic glomerular nephritis in 91 cases of subacute bac- 
terial endocarditis Embolic glomerular lesions are found in many in- 
stances An interesting group is constituted of those cases, only occa- 
sionally seen, in which there occurs an absence of streptococci from the 
blood stream together with the findings of a diffuse glomerulo-nephritis 
It is in this group of patients that a true glomerular nephritis may be ob- 
served, whereas m the patients who have bacteria in the blood stream no 
evidence is found of diffuse glomerular nephritis The suggestion has been 
made by Baehr that the glomerular damage may be the lesult of phenomena 
concerned in the recovery from infections 

In our series of cases there were five patients who showed red blood 
cells in the urine These patients were individuals who had streptococci m 
the blood stream and it was assumed that the led cells represented embolic 
occurrences m the kidneys This was confirmed in one of the postmortems 
m which definite renal infarcts were observed In two instances there was 
evidence of definite nephritis a focal glomerular nephritis in one case in 
which there were streptococci in the blood stream 

The abstracted history of one of the cases, that of J P , already has been 
presented He showed no definite evidence of nephritis while in the hos- 
pital except for an occasional granular cast There was no fixation of spe- 
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cific gravity and f 01 only a short time before his death was thei e any albumin 
in the urine It is quite possible that the glomerular nephritis found at 
autopsy was one of long standing A resume of the history of P D , the 
second case of nephritis, is as follows 

Case V 

This patient, aged 27, died one month after coming into the hospital He had 
been perfectly well up to two years before his final illness but at that time he began 
to have arthritic symptoms such as pam and swelling of the elbows and knees Six 
weeks before admission he caught a cold The fever from which he was suffering, 
together with weakness and slight dyspnea on exertion, were the only subjective 
symptoms of moment aside from pam in the right ankle The physical examination 
of tins patient showed a heart which was slightly enlaiged to the left There was a 
diffuse, forceful, to and fro murmur in the aortic valve area In the mitral area 
there was a systolic-diastolic muimur, and a presystolic thrill The spleen was 
enlarged and hard Repeated blood cultures were taken which were never positive 
The urine had always a high specific gravity, quantities of albumin, occasional red 
cells and at one time the note was made that it was loaded with red cells The leuko- 
cyte count varied between 3,000 and 8,000, polymorphonuclears being 73 per cent on 
an average The blood chemistry was negative The temperature in the hospital 
varied between subnormal and 101°, going over 100° only once, the pulse rate was 
never unduly rapid At autopsy the heart muscle was found to be pale, flabby and 
with some dilatation of the left ventricle, which explained the slight cardiac enlarge- 
ment The aortic valves showed non-friable vegetations leading to marked dis- 
figuration of the valves A small vegetation was found on a leaflet of the mitral 
valve The kidneys were enlarged, dark red in color with thickening of the cortical 
zone Microscopically they showed marked changes in the glomeruli with dilatation 
of the loops of the glomeiuli The tubules were also swollen 

Discussion The diagnosis m this case was m no way difficult The 
patient had petechiae on his chest when he was first seen and subsequently 
had crops of them from time to time His finger tips were clubbed , he had 
well marked anemia The murmurs were thought to be due to a preexisting 
rheumatic endocaiditis but the autopsy findings indicated that it is quite 
possible that the lesion was entuely the result of the bacterial endocardial 
involvement Theie was no question concerning the diagnosis of the exist- 
ing nephritis, a nephritis which occurred in the patient who had, as Baehr 
noted, no streptococci in his blood stream after many cultures and who 
apparently was in the stage of recovery from the infection His death was 
due to a combination of the heart and kidney condition rather than to the 
infection During the last 10 days of the patient’s life the temperature was 
never over 99°, yet he suffered fiom well marked cardiac failure 

Spleen 

Enlargement of the spleen was an almost invariable finding, it occurred 
m 92 + per cent of the cases in tins series Six of these patients had definite 
infarctions in the spleen As a matter of fact, infarction of the spleen 
seemed to be moie common than any other embolic phenomenon except skm 
petechiae The occurrence of splenic embolism and the characteristic pam 
that it produces aie exemplified in the following case 
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Case VI 

D P , a young colored woman, 19 years of age, came into the hospital November 
22, 1931, complaining of pam in the left side of the abdomen and fever The fever 
had been present for about three weeks With it there was an occasional chill and 
the usual symptoms associated with fever One week before she came into the hos- 
pital she had a sudden severe, sharp pain in the abdomen which has persisted. This 
pam was relieved by sitting up in bed The pain and fever were the main symptoms 
At the age of 14 this woman had arthritis which involved both knees and she has had 
recurrent attacks of tonsillitis The important physical finding in the heart was a 
diffuse apex beat 9 5 cm to the left of the midline , the right border of the heart was 
not enlarged At the apex there was a soft systolic murmur which replaced entirely 
the first heart sound The laboratory findings showed a red cell count of 3,900,000, 
and a total white count of 8,750 of which 78 per cent were polymorphonuclears 
Blood cultures demonstrated a Streptococcus vindans infection The temperature 
was occasionally up as high as 101° but the pulse rate was never unduly accentuated 
The patient deserted and was re-admitted again February 14, 1932 In the interim 
the only occurrence of moment was a repetition of the severe, sharp, agonizing pain in 
the region of the spleen which came on during the bus ride to her home On this 
admission the condition was worse than it had been The systolic murmur had become 
much intensified, the spleen was further enlarged and the red cells had fallen to 2,400,- 
000 This patient, several days after admission, suddenly developed a squint and 
ptosis of the left eye Spinal puncture showed nothing During a stay of several 
weeks in the hospital temperature was somewhat higher than on the previous admis- 
sion The patient again insisted on leaving 

Discussion In this instance there is a clear-cut definite history and 
observations of the phenomena of embolic involvement of a splenic vessel 
The pain as described in the above history was variable in its persistency as 
it usually has been in other cases It may last only a few hours or again 
may persist for some days Apparently the infarcts of longer duration must 
extend out to the periphery of the spleen and set up a definite perisplenitis 
In several other instances there was evidence of involvement of the splenic 
capsule and in one case it was thought that a friction rub could be heard 

There is considerable variability in the size of the spleen The splenic 
tumor of infection is not a greatly enlarged organ but can be definitely pal- 
pated, and is soft and painless On the other hand, as shown by autopsy, 
in two instances the spleen was much more enlarged than would occur from 
simple infection alone A sensation of hardness or induration on palpation 
was characteristic of the spleen, which was the site of infarcts 

Valves Involved 

The occurrence of previous arthritis with endocarditis determines to a 
certain extent at least the location of the vegetative process of subacute 
endocarditis In seven instances a clear-cut definite history was obtained of 
a previous rheumatic infection In five instances there was no story which 
could remotely indicate a previous infection of rheumatic nature In two 
cases it was believed there was congenital heart disease, because the valve 
apparently invohcd was the pulmonic* The previous rheumatism in all 

* \t the present tune there is a patient in the Chanty Hospital with subacute bacterial 
endocarditis on a patent ductus arteriosus 
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instances, except two, had caused injury chiefly to the mitral valve In two 
instances the aortic valve was undoubtedly the one predominantly affected 
It is a nice question as to whether or not the valvulitis of rheumatic fever is 
confined to one valve alone in most cases Seven of our patients had evi- 
dence of both aortic and mitral disease Of these seven, one was purely an 
aortic lesion with a minimal involvement of the mitral valve In another 
instance the preexisting valvular lesion was the typical mitral stenosis of 
rheumatic heart disease and the aortic lesion was questionable 

One of the interesting features of tins disease is the fact that subacute 
bacterial endocarditis develops in an abnormal heart, and that the abnor- 
mality is either rheumatic valvular disease or some congenital defect Very 
rarely indeed does it happen that valves, the seat of syphilitic disease, become 
secondarily infected with the green streptococcus, and the same may be said 
of the sclerotic valves of senescence The occurrence of a superimposed 
bacterial endocarditis on syphilitic aortic endocarditis is so exceptional as to 
merit recording Craven 0 reported such a case and m reviewing the litera- 
ture found 11 further reports but discarded most of them as being based on 
evidence insufficient to substantiate the diagnosis 

The determination of the location of the primary infective lesion or the 
location of the most severe active endocarditis is difficult, in fact impossible 
In three instances the mitral valve alone was affected and in these three 
instances the patient apparently had never had any previous heart damage 
The evidence of mitral valve involvement consisted of a soft, blowing systolic 
mitral murmur without evidence of heart enlargement or of any of the 
findings of prolonged or chronic valvular heart disease 

That it is impossible dogmatically to state that such and such a valve is 
the chief one affected is proved by our autopsy experience In one instance 
the vegetative processes involved only the auricular wall but m this patient 
no cardiac murmur was audible Evidently healing had taken place after 
the valve was affected, if it was, and no evidence of infection could be 
demonstrated grossly Incidentally mural endocarditis is relatively common 
Particularly interesting in this connection is a case report in which we 
thought that engrafted upon a congenital heart lesion was a subacute bac- 
terial endocarditis Before reciting this case history it might be said we had 
one other case m which the findings were typical of congenital heart disease 
but which we were unable to prove at autopsy 

Case VII 

O C , a young white woman, 19 years of age, had been sick for three weeks prior 
to admission to the hospital One month previously she had had a tooth extracted 
and a week later had fallen ill with high fever and chills She was thought to have 
typhoid fever, the continued fever was the only symptom of note She had had no 
other severe sickness m the past We were unable to obtain any information at all 
suggestive of a congenital heart lesion 

The physical examination pointed distinctly to a low grade congenital pulmonic 
stenosis Aside from the anemic, pasty appearance of tire patient the only important 
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findings were in the heart, which showed a slight enlargement to the right The first 
sound over the pulmonic area was distinctly accentuated There was a loud, blowing 
diastolic murmur over this region and a softer, lower pitched systolic at the base ot 
the heart, highly suggestive of congenital pulmonic stenosis This patient rapidly 
went downhill and died some 10 days after admission to the hospital During her 
stay in the hospital petechiae were observed on the buttocks The spleen was found 
to be slightly enlarged and the leukocyte count ranged between 22,000 and 23,000, 
polymorphonuclears 80 per cent The temperature was of the typical septic type 
Four blood cultures were negative At autopsy a slight enlaigement of the spleen Was 
noted and several small areas of infarction m the kidney (on one occasion red cells 
were found m the urine) Otherwise the chief findings were in the heart The heart 
showed enlargement of the right ventricular wall which was approximately as thick 
as the left ventricular wall The pulmonic cusps were thickened irregularly and 
narrowed They were not fused and showed no vegetations Two centimeters above 
the valve there was found a small vegetative growth measuring about 0 5 cm in 
diameter and an interval of 1 cm of normal artery separated a second vegetative area 
which was somewhat larger than the other, measuring about 1 5 cm in diameter. 

Discussion This case was of unusual interest on account of several 
very interesting possibilities Our original concept was that a bacterial 
endocarditis had been superimposed upon a preexisting congenital heart 
lesion This idea seems dubious m view of the fact that the valve cusps 
were thickened and irregular as if a chronic inflammatory process had in- 
volved them some time in the past These autopsy findings would seem to 
discount the congenital origin of the lesion Particularly to be emphasized 
is the fact that this girl, who was a school teacher, had had her heart ex- 
amined more than once and had always been told it was normal It seems 
more logical to assume that healing and reparative processes had covered 
and obliterated the vegetations on the valves but had not yet occurred in 
those situated higher up on the wall of the artery Another possibility is 
that the girl might have had a bacterial endocarditis previously and that the 
final illness was a second attack as a result of the entrance of green strep- 
tococcus into the blood stream, the infection entering after the abscessed 
tooth was extracted 

Lewis and Grant 10 have leported on bicuspid aortic valves in infective 
endocarditis They write that it is theoretically possible for normal valves 
to be converted into the bicuspid valves which aie found at autopsy Lewis 
states that “ until we could deny that subacute infective endocarditis is a 
process capable of complete healing — and we are not yet in a position to 
enter upon such a denial — the possibility had to be borne in mind that certain 
instances of bicuspid valve, found apart from active endocarditis, might be 
the healed products of such an infection long since cured ” Subacute endo- 
carditis may have a long duration It is rather difficult to conceive of the 
valve with its vegetations remaining unchanged over a long period of time 
These vegetations may become scar tissue and represent commissures, ul- 
cerated and subsequently healed and retracted In view of these statements 
of Lewis’, might it not be presumed that in this particular instance the pul- 
monic vahe had been imolved months previously and the endocardial lesion 
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had become quiescent, either completely cured or else remaining as a small 
locus on the artery to become reactivated under the influence of infection at 
the time the tooth abscess existed 

Here it might be appropriate to comment on subacute bacterial endo- 
carditis occurring after tooth extraction A review of the literature of the 
last several years shows a general recognition of the fact that the possible 
appearance of subacute bacterial endocarditis after the extraction of a tooth 
or of teeth is a definite hazard to be feared Bernstein 11 reports the de- 
velopment of a fatal subacute endocarditis m a young man within five days 
following the extraction of a tooth Brown 13 reports another such case 
Recently, within the last six weeks, I have seen in consultation an old gentle- 
man dying from an acute endocarditis, the symptoms of which came on about 
one week following the extraction of half a dozen infected teeth The dis- 
ease may follow other operative procedures on streptococcic foci Abra- 
hamson 13 reports a case of subacute bacterial endocarditis following the 
removal of tonsils, as well as two others in which it followed the extraction 
of teeth This author stresses the fact that evidence such as this would tend 
to prove that the organisms of subacute bacterial endocarditis may come 
from the teeth or tonsils Under any circumstance, the many repoited 
occurrences of the disease after measures to remove foci of infection in- 
dicate that extreme precautions should be taken when such foci are eradi- 
cated by surgical procedures in patients with preexisting valvular disease 

According to Lewis not only are there instances of recovery from sub- 
acute bacterial endocarditis but it is remarkable in some cases how little 
effect its presence may exert upon the heart In this conjunction it is of 
interest to note the leport of a case of a woman who died suddenly as a 
result of involvement of the right and left coronary arteries by vegetations 
which obstructed the blood supply to the heart In this instance the patient 
had apparently been entirely well up to the time of her sudden death and 
was not even cognizant of the fact that her heart was affected or that she 
had had a recent infection 14 In discussing atypical initial symptoms Mal- 
lory 18 mentions cases presenting the clinical symptoms and signs of 
Raynaud’s disease, and others having appendectomy performed for what 
turned out to be an intestinal embolus 

Embolic Phenomena 

The most definite, positive, substantiate finding is the occurrence of 
embolic phenomena I have already noted the occurrence m this series of 
red cells in the urine in five instances, indicating the presence of renal emboli 
Outstanding embolic symptoms occurred in five instances m the spleen In 
one case, D P , already mentioned m detail, the occurrence of squint and 
ptosis of the eye indicated cerebral embolus A subarachnoid hemorrhage 
was found at autopsy m the case of J P Five of our cases showed very 
definite tender fingers, the nodes of Osier, transient painful areas of redness 
m the finger pads None of them exhibited splinter hemorrhage under the 
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finger nails as described by Blumer Retinal hemorrhages or subconjunc- 
tival hemorrhages were never seen In eight instances petechiae were 
definitely observed on different parts of the body In two instances gross 
vascular lesions occurred which were quite spectacular In one instance, 
a boy, in fairly good condition despite the bacterial endocarditis, had a sud- 
den hemorrhage from the mouth and promptly died as a result of the blood 
loss In this instance the bleeding was probably due to an embolic or 
mycotic aneurysm although no evidence that such existed was discoverable 
before his death Unfortunately there was no autopsy This boy was the 
youngest of our group of patients, being only 13 years of age 

Case VIII 

The most spectacular case of vascular occlusion occurred in the instance of 
C H , the oldest of our group, a white male aged 57 He was in the hospital for two 
and a half months His chief complaint was weakness and shortness of breath, both 
of which had been gradually progressing for a period of two years although he was 
not advised to stop work until shortly before admission to the hospital He came 
into the hospital because of acute, severe pain in the upper part of the abdomen 
The physical examination showed a man considerably emaciated He was extremely 
dyspneic and had other significant findings of congestive failure The heart border 
was 12 cm to the left of the midsternal line and the sounds were poor in quality and 
rapid No murmurs were audible The radial arteries showed no signs of gross 
arteriosclerosis The spleen was decidedly enlarged and very tender The patient 
ran a septic temperature during his stay in the hospital Three days before his death 
he had severe pain in his arms with disappearance of the radial pulse on both sides, 
a quite remarkable coincidence The fingers of the left hand and thumb of the right 
hand rapidly became bluish-black in color and gangrene set in Laboratory examina- 
tions were as follows the urine showed no red cells , the hemoglobin was 50 per cent , 
red cells 2,500,000, leukocytes 4,500, 69 of which were polymoi phonuclears At the 
autopsy two days later emboli were found in both of the radial arteries There were 
vegetations (2X4 cm ) amidst the papillary muscles of the left auricular wall 
Polypoid vegetations were found on the mitral valve and on the aortic valve The 
spleen showed evidence of numerous infarcts as did the kidneys 

Discussion This patient was v apparently dying of congestive heart 
failure The immediate cause of death} or better the actual accident that 
terminated the life of a man already near death was the occurrence of the 
emboli m the arms and in the spleen This cardiovascular accident was just 
enough to be fatal 

Evidences of involvement of the lung by emboli were found twice at 
autopsy In one instance, that of E H , already quoted, the lungs showed 
rather extensive evidence of infarction but no evidence of emboli causing 
hemorrhagic infarcts were found elsewhere m the body, a rather interesting 
observation in view of the fact that the right heart was entirely normal and 
that such pulmonary emboli must have come from some unrecognized area 
of thrombosis of a peripheral vein In the instance of O C , right endo- 
cardial involvement was found but there were no areas of infarction other 
than those in the spleen and kidneys 
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Summary 

The clinical data of a group of patients who died from subacute bacterial 
endocarditis are reviewed For the most pait this group adhered ultimately 
to the more or less classical, clinical features of this disease Eleven of them 
were under 30 years of age, seven definitely had had a previous arthritis 
of rheumatic origin Nine of them had positive blood cultures All of 
them had anemia of vai 1011 s grades and all of them showed embolic phe- 
nomena of various types One rather odd feature is that m one instance no 
murmurs were heard despite repeated efforts to observe these particular 
physical signs 

Conclusions 

In tins present series of cases it is true that ultimately and eventually 
the correct diagnosis was obtained but it was obvious that often the diagnosis 
may be in abeyance for weeks before definite clinical phenomena are ex- 
hibited which will determine positively the presence of subacute bacterial 
endocarditis in patients sick with fever over a long period of time No 
conclusion can be drawn as to the apparent increase in the occurrence of this 
disease other than it is reasonable to suppose that the disease is more fre- 
quent than it used to be 
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THE ROLE OF DESENSITIZATION IN RECOVERY 
FROM BACTERIAL INFECTION * 

By W B Wherry, Cincinnati, Ohio 

Our conception of what goes on during infection and recovery is 
bound to undergo a change from time to time, for our knowledge of biologi- 
cal processes is always incomplete and we are being perpetually subjected to 
the influence of new discoveries The hypothesis I am going to present to 
you when carried to its logical conclusion is not clear in all its details, but it 
has directed us in our experimental work and has brought forth results which 
will aid us in combatting bacterial infections 

An important factor in susceptibility and immunity, and one that largely 
has been overlooked, is that it is requisite in order for bacteria to thrive and 
multiply that they have food in solution Since there is little or no free 
water in the colloids of normal tissue cells, bacteria must be able to put the 
colloids into solution — either through direct ferment action or by producing 
substances which are capable of hydrating colloids, or substances which when 
split by body ferments will yield tissue hydrating substances In all prob- 
ability some of these substances are amines Since the known “ soluble 
toxins ” of bacteiia require an incubation period after injection before their 
toxic action is manifested, it seems probable that the real toxin is not present 
in what we have been calling toxin but is liberated when a pretoxin is digested 
by body ferments If an animal is possessed of ferments capable of splitting 
off toxic material from a pretoxin, that animal is susceptible, if an animal 
possesses ferments which are unable to digest a pretoxin, or if the split 
products are non-toxic, that animal is immune Other factors are important 
in determining the relationship between parasite and host but I believe the 
factors concerned in tissue hydration deserve more consideration than they 
have received in the past 

Presenting the thesis in a different way — a microorganism can lead a 
parasitic existence only if it is provided with ferments which can act on 
the food substances provided by a host , if it can thrive at the low oxygen 
tension found in living tissues, if it can put the gels of the host into solution 
If after implanting itself m the tissues of a host the interaction between the 
paiasite and the host leads to the liberation of substances which injure the 
host and interfere with the normal defense mechanism of the host, then the 
parasite is a pathogenic parasite Tissue hydration is detrimental to the 
normal defense mechanism because the local edema dilutes the antibodies, 
immobilizes the phagocytes and furnishes food in solution for the bacteria 
While it is true that toxic substances may be localized for a time at the site 
of reaction, this results in many instances m local necrosis of fixed tissue 
cells Other evidence that edema is an extremely important factor in in- 
* Read at the Montreal Meeting of the American College of Physicians February 6 , 1933 
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fection is shown by the fact that if at the beginning of an infection the tis- 
sues are strongly dehydrated the infectious process is brought to an end 

Tissue hydiating substances are produced by bacterial ferments from 
suitable media They may be liberated by autolysis of bacteria, or through 
the action of body ferments upon the bacterial protoplasm or products It 
is through the action of such toxins that the phenomena of inflammation are 
produced 

In the sensitized animal the ability to split a specific protein is greatly 
enhanced and the phenomena of ordinary inflammation are greatly exag- 
gerated and altered in certain directions Here the reaction between para- 
site and host leads to very marked local edema In many infections, tu- 
berculosis, glanders, diphtheria, scarlatina, undulant fever, tularemia, one 
can demonstrate easily that the host is acutely sensitized by injecting a 
minute quantity of the specific antigen intradermally I believe that further 
investigations will reveal the fact that in every case of infection the host is 
either already sensitized or becomes sensitized soon after infection Some 
infections are uniformly accompanied by marked hypersensitivity, eg 
glanders, tuberculosis, undulant fever, tularemia In a disease like tularemia 
of the ulcero-glandular type, where it is possible to determine the exact time 
when a patient lacerated his finger with the broken bone of a rabbit, and 
therefore just when infection occurred, Lee Foshay 1 has found that the 
patient is acutely sensitized at least as early as the third day after infection 

The degree of hypersensitivity manifested by different hosts infected 
with the same germ may vary considerably In cases infected with Staphylo- 
coccus pyogenes one may encounter skin reactions of moderate degree or of 
very violent degree (marked congestion and edema, chills and fever, adenitis, 
local necrosis of skin) 

When a sensitized animal is reinfected with the microorganism which 
produced the sensitivity this superinfection runs a course modified by the 
phenomena of anaphylaxis Many of the objective manifestations of in- 
fectious diseases occur only after superinfection In his work on the pro- 
duction of yaws in monkeys Otto Schobl 2 was able to produce some of the 
later clinical manifestations, as seen in man, only when he practiced super- 
infection in sensitized animals 

There is an increasing amount of evidence to show that hypersensitivity 
to foreign proteins other than bacterial — pollens, foods, emanations, etc — 
may favor infection Shock to one bacterial protein may lower resistance 
by creating conditions which favor invasion by another species Bull and 
McKee , 3 during their studies on spontaneous respiratory infections in rab- 
bits, made the following interesting observation rabbits recovered from 
pneumococcus infection 'were found to be hypersensitive Such rabbits 
were made “ carriers ” of B leptisepticum Now when a homologous pneu- 
mococcus autolysate was instilled into the rabbit’s nostrils they developed 
local anaphylactic shock and this was followed in a few hours by an infection 



THE FAMILIAL INCIDENCE OF PEPTIC ULCER * 

By Herman H Riecker, MD, F A C P , Ann Arbor , Michigan 

Clinicians have taught for a number of years that gastric and duodenal 
ulcers occasionally occur in more than one member of a family, but the fact 
never has received recognition in the American literature, nor is it generally 
considered in discussions concerning the etiology of the disease Stewart’s 1 
recent studies indicate that about 10 per cent of the population have ulcer 
at one time or another, and that while only about 5 per cent of ulcers become 
cancerous, in his series 16 8 per cent of gastric cancers arose in simple ulcers 
Considering these figures, the familial incidence of the disease becomes of 
importance from the standpoint of the diagnosis and of the control of both 
conditions 

In 1897, Dreschfeld 2 noted the presence of ulcer m six families In two 
instances, mother and daughter suffered with it, in one, father and daughter, 
in two, two sisters, and in one, a brother and sister In 1907, Huber 3 
described 30 instances and from lus experience gave the incidence of familial 
ulcer as 15 per cent In these 30 families there were 80 cases of ulcer, and 
10 of cancer of the stomach In 1910, Czernecki 1 published the history of a 
family in which a mother, son, and three daughters had peptic ulcer Plaut, 5 
in 1913, found a family history of ulcer in 22 per cent of 50 cases of ulcer 
Verbrycke, 0 in 1915, reported two families, in one of which the mother, two 
sons and a daughter had peptic ulcer, the children’s cases being confirmed by 
opeiation, while in the second family the mother died of cancer of the 
stomach and a daughter had ulcer A case of ulcer was recorded by von 
Phtek, 7 in 1914, in which a history was given of a brother and two cousins 
who had been operated upon for ulcer 

Spiegel’s 8 paper, published in 1918, contained a complete survey of 121 
cases of peptic ulcer compared with 200 control cases distributed as follows 


Family History 

Family History of Cancer of 

of Ulcer Stomach 

Ulcer patients 121 26 4% 14 8% 

Control cases 200 5 5 % 2 5% 

A F Hurst, 3 in 1921, drew special attention to the subject by describing 
six families m which ulcer had occurred in more than one member In 
reviewing the literatuie at this time he quoted Strauss 10 as having stated 
that in patients having ulcei, a family history of gastric disorder was ob- 
tained in one-third of the cases, while in non-gastnc conditions such a his- 
torv could be obtained in only one-twentieth of the cases 

In 1913, Dauwe 11 reported eight cases of ulcer with a family history of 
•Received for publication December 23, 1932 
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the same condition The incidence of ulcer was distributed among these 
patients’ relatives as follows the father had ulcer m four instances, the 
mother in four instances, a brother twice Two relatives were affected in 
two of the cases Dauwe believed the ulcer tendency to be inherited chiefly 
from the mother, and that a neurotrophic theory best explained the mecha- 
nism This theoiy has been expounded by Mathieu and Moutier 13 and 
more recently by Draper 13 Dauwe insisted that the neurogenic factor was 
primary in the causation of ulcer and that gastric hypersecretion was a 
secondary effect, a theory to which Bloomfield 14 emphatically subscribes 
In 1925, Huddy 15 reported two families, m one of which the mother and 
four sons had peptic ulcer, while in the other the mother had a cancer which 
had developed from an earlier ulcer, and her son had a duodenal ulcer 
These cases were proved by operation Wilkie, 10 in 1927, stated “ There 
would appear to be an undoubted hereditary tendency to ulcer, particularly 
in females I have had to deal with two families m each of which three 
sisters had to be operated on for duodenal ulcer ” 

Menasci, 17 in 1930, described the histones of two brothers, 39 and 31 
years of age, both having ulcers in the prepyloric region The father of 
these patients had died of carcinoma of the stomach, an uncle had died of 
perforated ulcer, an aunt had been operated on for ulcer, and another aunt 
had stomach trouble and nervousness Menasci reviewed 71 cases of ulcer, 
51 in men and 20 in women There were 12 cases of cancer of the stomach 
in the families of these patients and an incidence of familial gastric disease 
(probably ulcer) of 26 7 per cent He quoted Polacco who found an in- 
cidence of cancer of the stomach in ulcer families of 19 7 per cent 
Menasci’s results are in contrast to those of Ruhmann 18 who found a history 
of familial gastric disease in 48 per cent of 50 ulcer cases, and of Grote who 
found evidence in 60 per cent They compare well with the figures of 
Britt, 19 which are 25 per cent, of Plaut, 5 22 per cent, and Zisa, 20 33 3 per cent 
In 1923, Aschner 21 reviewed the subject, incorporating Spiegel’s cases, 
and adding 132 cases of her own with 200 controls, with the following 
results 

Family History 

Family History of Cancer of 

of Ulcer Stomach 

132 ulcer cases 12 7% 9 % 

200 control cases 4 5% 15% 

I have reviewed the clinical chaits of 942 duodenal ulcer cases, diagnosed 
at the University Hospital over a period of five years All charts were 
accepted which contained a family history, and about which there was no 
reasonable doubt as to the correct diagnosis Confirmation by roentgen- 
rays had usually been obtained In such a review, I was obliged to accept 
tire family histories as such, and the proportion of cases giving a positive 
family history of ulcer is lessened considerably by fragmentary or inaccurate 
information However, many of the histories were taken by senior medical 
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students and were quite detailed All of them were checked by a member 
of the staff, and m probably none was the questioner consciously attempting 
to elicit a history of ulcer There was exhibited considerable keenness to 
find evidence of cancer m the family, and I attributed this to the influence of 
the teaching of the late Aldred Scott Warthm 24 whose opinions concerning 
this subject are well known 

A history of “ symptoms similar to my own ” by the patient was con- 
sidered sufficient evidence of ulcer to be included, because duodenal ulcer 
gives a constant and rather striking history not easily confused with func- 
tional disease The greatest sources of error m this study lay in the fact 
that many patients have no clear memories of family illnesses, that the num- 
ber of living adults among the siblings could not be taken into consideration, 
and that many times a part of the family history was noted simply as “ nega- 
tive ” All such histories had to be included in the total number because any 
selection would favor a higher percentage of ulcer families 

The data are compiled under two headings (1) a history of ulcer in 
parent or sibling of the patient, and (2) a history of cancer of the stomach 
in either 


Table I 

Distribution of Ulcer and Cancer in the Families of 121 Cases of Duodenal Ulcer as 

Recorded in the Histories 


Grand- 

father 

Grand- 

mother 

Father 

Mother 

Brother 

Sister 

Uncle 

Aunt 

Total 

U Ca 

2 2 

U Ca 

0 1 

U Ca 
30 20 

U Ca 
14 4 

U Ca 
50 1 

U Ca 
15 1 

U Ca 

3 6 

U Ca 

1 1 

U Ca 
115 36 


Ulcer — U 
Cancer — Ca 


Discussion 

In the series of 942 cases of duodenal ulcer there was a family incidence 
of ulcer or cancer, or both, in 124 cases, or 13 0 per cent The diagnosis 
was indeterminate in three cases and these were omitted in a study of the 
distribution among the relatives, as shown in table 1 A histoiy of cancer 
of the stomach m a relative was obtained m 2 0 per cent which is not far 
from the general incidence as given by Stewart and Spiegel However, m 
121 cases of duodenal ulcer there was a family history of carcinoma of the 
stomach in 36 cases 

All cases of peptic ulcer are not of a familial nature, but from this study 
it would seem that in those with a positive family history at least one-third 
of the families will show a death from carcinoma of the stomach This 
phase of the subject was studied by Ernst Spiegel in 1918 who found a 
positive family history of stomach disease in 74 of 121 cases of peptic ulcer 
In these 74 cases, carcinoma of the stomach occurred in 18, or about one- 
fourth of the families 

Both Spiegel s and Bauer 22 think that ulcer is four times more common 
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in the families of ulcer patients than m those of the conti ols, and that cancer 
of the stomach is six times more prevalent in the ulcei families 

The problem could be approached by finding the frequency with which 
ulcers occur in the families of cancer patients In a series of 31 such cases 
I found three families m which ulcer occurred, giving about the same per- 
centage incidence as was obtained by studying the ulcer cases alone 

The results may be discussed with regard to the viewpoints that (1) 
cancer is inheritable as an organ-predisposition tendency, and (2) that 
cancer is engrafted on the site of ulcer in the stomach This study could 
be interpreted in favor of the view that it is the tendency to ulcer which is 
carried in the family strain, and that the organ predisposition to cancer is on 
the basis of the occasional tendency of gastric ulcer to become cancerous 
Any other interpretation would fail to explain the intermingling of the two 
diseases in the same family A thorough study of the family history m 
cases of cancer proved to be engrafted on an ulcer might be of value m this 
connection 

An interesting example of the relation of ulcer to cancer in the same 
family is the following In 1925, a man, aged 54, having been unsuccessfully 
treated by medical measures for a large gastric ulcer which had been present 
for six years, ivas referred for operation Dr Hugh Cabot found a large 
ulcer on the posterior wall of the stomach and, after removing a piece for 
pathological study, was obliged to cauterize it on account of its position 
The pathological diagnosis was cancer on an ulcer base and the patient died 
two years later In 1932, a younger brother of the above patient, aged 47, 
came to the hospital giving a typical history of duodenal ulcer, the diagnosis 
being confirmed by roentgen-ray 

A multiple incidence of ulcer in the family occurred 16 times in my series 
The following case is an example of this tendency A man, aged 29, entered 
the hospital in 1921 where a gastroenterostomy was done for duodenal ulcer 
After numerous recurrences he was admitted again in 1931, w r hen the fol- 
lowing data were obtained The patient’s father had peptic ulcer, a brother 
had died of it at the age of 49, one other brother and two sisters of the six 
siblings have peptic ulcer, making six cases m this family m the two genera- 
tions The father was of English, and the mother of French-Canadian 
descent The father was "nervous,” the mother an epileptic, and the 
patient had several stigmata of psychoneurosis 

This study confirms the general impression that peptic ulcer commonly 
occurs in families, but so do other non-allergic diseases, such as gall-stones, 
rheumatic fever, cancer, and diabetes We do not know the etiology of 
ulcer but, as in other diseases, the familial occurrence offers an unexcelled 
opportunity to study comprehensively such factors as the environment, food 
habits, constitutional type, and psychological pattern of the patients, all of 
which have been suggested as of etiological importance 

The inheritance of ulcer from the mother as emphasized by Dauwe was 
not prominent in this series, since there were only 10 ulcer cases m women 
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In my series there was a father-son incidence in 47 cases, a mother-daughter 
relation in two cases, a mother-son relation m 1 5 cases, and father-daughter 
relation in 3 cases However, m the cases reviewed from the literature, 
Dauwe’s observation is, at least, partially substantiated, particularly by the 
reports of Huber and of Huddy 

The low percentage for the familial incidence of ulcer in this series is 
difficult to explain on any other basis than that the examiner was conserva- 
tive in, or careless regarding, the importance of the family history The 
incidence in a carefully worked out series should approach 30 per cent of the 
total cases on the basis of the data found in the literature, and of my personal 
experience with the disease 

Bauer and Aschner 23 have discussed at length the possible constitutional 
factors involved in the inheritance of ulcer and conclude that there is a 
recessive predisposition to the disease They are in disagreement with 
Zisa 20 and Czernecki, 4 who believe there is a very distinct constitutional 
type, the asthenic build, which predisposes to ulcer and which in turn is, of 
course, inherited Bauer and Aschner could find no distinct type of body 
build characteristic of their cases 

If we accept the opinion of Zisa that the asthenic constitution is par- 
ticularly predisposed to ulcer, and consider also the frequent coincidence of 
ulcer and hysteria, we may put forward the hypothesis that it is in those 
families in which asthenic builds and neurotic traits, are common that a high 
incidence of ulcer will be found In my series there was a clear example of 
such a family , the grandmother, mother, aunt, and daughter, all were of an 
asthenic build and highly neurotic Each had a definite history of ulcer 
The daughter and the mother are our patients, and the aunt is a patient in 
a nearby hospital 

Conclusions 

In 942 duodenal ulcer cases there was a family history of ulcer m 13 0 
per cent In 121 cases having a positive family history, the familial inci- 
dence of caicinoma of the stomach was 33 per cent 

There is a familial incidence of peptic ulcer in upwards of 30 per cent of 
the cases reported m the literature, which strongly supports the constitutional 
viewpoint of the etiology of the disease 

The incidence of carcinoma of the stomach m families with a history of 
ulcer is considerable higher than in the general population 
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TOXICOLOGY AND ASSAY OF METHYLENE BLUE + 

By David I Macht, M D , F A C P , and Wilton C Harden, Ph D , 

Baltimore , Maryland 

Introduction 

Methyltiiionine chloride, or methylene blue, is recognized by the 
United States Pharmacopoeia but its administration has hitherto been only 
by mouth Recently, however, considerable publicity has been given its 
intravenous use in cases of cyanide and carbon monoxide poisoning This 
therapeutic application of the dye has been the direct result of the most 
interesting laboratory investigations of Matilda M Brooks 1 * 2 ’ 3 * 4 and clinical 
reports of J C Geiger B ‘ 0 

The value of methylene blue in the treatment of cyanide poisoning has 
been described by earlier writers Thus, Sahlm 7 demonstrated its antidotal 
action in 1926, and Eddy 8 ’ 0 also found that methylene blue stimulated the 
respiration and counteracted the poisonous effects of sodium cyanide 
Hanzlik 10 also mentions experimental work on this subject Gessell, 
Kreuger, Nicholson, Brassfield and Pelecovich 11 also found that methylene 
blue, administered intravenously to dogs, furthered their recovery from 
sodium cyanide poisoning Warburg and Christian 12 studied the mecha- 
nism of this action 

In regard to the effects of methylene blue on carbon monoxide poisoning, 
the theoiy upon which Matilda Brooks proceeded in her experiments was 
based chiefly on the brilliant researches of Warburg, 13 ’ 14 who showed that 
methylene blue has an action antagonistic to that of CO upon the oxygen 
consumption of yeast cells Later, Warburg, Kubowitz and Christian found 
that the oxygen uptake of red blood cells is practically unaffected by carbon 
monoxide in the presence of enough methylene blue 15 , and Ambrus, Banga 
and Szent-Gyorgyi 10 further found that methylene blue was reduced not 
only by yeast but also by various animal tissues to methylene white Cook, 
Haldane and Mapson 17 found that oxidation of succinate to fumerate, lac- 
tate to pyruvate and fumerate to bicarbonate is little affected by CO if 
methylene blue be piesent 

Methylene blue has been utilized by biologists for studying oxidation and 
reduction of the most varied character That methylene blue mci eases the 
oxidation of animals has been shown by the work of many authors, espe- 
cially that of Heymans and Heymans, 18 Barron, 19 and Harrop and Barron 20 

Eisner 21 found that methylene blue affects the respiration of plant cells 
Watanabe " found that the respiration of various algae was stimulated by 
methylene blue Sunzeu 21 found that methylene blue, added to dog’s liver, 

* Rtctutd for publication July 5, 1933 

From tin. Cliuntcil and Pharmacological Research Laboratories, Hynson, Wcstcott and 
Dunning, Inc, Biltimore, Mar} land 
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accelerates lipodieresis Wieland and Mitchell 24 discovered that methylene 
blue tended to reduce xanthine Bertho and Gluck 25 established the fact 
that methylene blue hastened the dehydrogenation of glucose under certain 
conditions Wolf son 28 found that this dye affects the production of 
catalase, and Roffo 27 used methylene blue as a hydrogen acceptor m the 
treatment of carcinoma The activation of fermentation of living tissue 
was further studied by Rosenthal 28 Very recently, Himwich and his co- 
workers 29 ’ 30 ' 31 studied the effect of methylene blue and cyanide on the 
respiration of the brain, testicle, liver and kidneys, and on the metabolism of 
rats 

With regard to the pharmacology of tins dye, Gregoire 32 noted that 
methylene blue raises the temperature and profoundly affects the metabolism 
of rats Perfusing the dye through the legs of a dog, Bornstem and 
Pantke 33 found that small doses produced a primary dilatation followed by 
constriction of the vessels, while larger doses produced an immediate con- 
striction , and a rise in blood pressure with stimulation of respiration after 
administration of the drug has been described by various authors Recently, 
while studying the effects of methylene blue on blood by phytopharmacologic 
methods, Macht found that this dye antagonizes the poisonous action of 
carbon monoxide hemoglobin and that it also neutralizes in vitro the toxins 
of certain diseases, especially that of pemphigus 34 

Purpose of the Present Work 

The object of the present research was to secure a reliable and safe 
preparation of the dye for intravenous injection in clinical cases Samples 
of methylene blue on the market were obtained and compared as to their 
purity and toxicity by chemical and pharmacologic methods Methyl- 
thiomne chloride is a complicated organic mercurial Now it is well known 
that most dyes intended for commercial and technical uses are contaminated 
by impurities, or diluted with such substances as dextrose, sodium chloride, 
sodium sulphate, etc For intravenous injection in human beings such prep- 
arations, of course, are in no wise suitable It is imperative that a chemi- 
cally pure drug be obtained for such administration Furthermore, a search 
through the literature reveals that the potency of this drug for different 
animals varies greatly, and that the data gathered by a number of investi- 
gators regarding the toxicity of methylene blue for the same species of ani- 
mal also show a wide divergence, which fact probably indicates variations in 
the composition of different samples studied by these respective workers 
The toxicology of methylene blue has been studied by Meyer , 35 Caseneuve , 30 
Ehrlich and Leppmann , 37 Garfounkel and Gautrelet , 38 and other writers 
A complete bibliography on the subject is furnished by Fuhner’s chapter on 
methylene blue in Heffter’s Hand buck , 30 and by Flury and Zernik 40 in 
Abderhalden’s Handbuch The data gleaned from these are confusing and 
leave the investigator in much doubt as to the purity of the compounds 
employed, on the one hand, and their correct dosage and toxicity, on the 
19 
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other A uniform and simple method of pharmacological assay is therefore 
much to be desired In the present woik, an attempt is made to clarify this 
subject for practical purposes 

Chemical Examination 

Methylene blue is a tetra-methyl-thiomne chloride, having an empirical 
formula of Ci. Hi 8 N 3 SC1 3H 2 0 Its molecular weight is 373 4 The 
structural formula as given by Fulmer is 


(CH 3 ) 2 N- 


N-i 

^J-S = = N(CH 3 ) 2 j3HoO 


Cl 


We have examined five different samples of methylene blue by chemical 
methods Each of these samples, marked “ Methylene Blue ” or “ Methyl- 
thiomne Chloride, U S P , Medicinal,” was supposed to be a high-grade 
product intended for internal use These specimens were analyzed for their 
chlorine and nitrogen content m order to obtain an indication as to their 
purity The calculated theoretical percentage of chloride in methylene blue 
is 9 48 The calculated theoretical percentage of nitrogen in the molecule is 
1 1 24 Table 1 shows the percentages of chlorine and nitrogen in the five 
samples of dye analyzed It will be noted that the chemical composition of 
the various samples examined differed greatly and, on analysis, only one of 
the samples, No 4, which was a chemically pure product, gave figures 
approximating those of theoretical calculation One of the specimens con- 
tained 0 48 per cent of inorganic sulphur 


Tablc I 



Chemical Analysis 

Pharmacologic Test 

Specimen of 
Methjlene 

Blue 

Per cent of 
Chlorine (Theo- 
retical, 9 48%) 

Per cent of 
Nitrogen (Theo- 
retical, 11 24%) 

Lethal Dose in 
Milligrams per Kilo 
Weight of Cats 

No 1 

9 18 per cent 

10 54 per cent 

100 milligrams 

No. 2 

8 60 per cent 

10 30 per cent 

51 milligrams 

No 3 

19 68 per cent 

6 83 per cent 

210 milligrams 

No 4 

9 38 per cent 

11 00 per cent 

41 milligrams 

No. 4 

9 38 per cent 

11 00 per cent 

54 milligrams (after 
autoclaving) 

No 5 

8 00 per cent 

10 85 per cent 

75 milligrams 


Pharmacologic Examination 

A consideration of many discrepancies between the reports of various 
investigators cited m older literature on the subject made it desirable to test 
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the potency of different specimens of methylene blue pharmacologically 
Toxicologic experiments were made with intraperitoneal injections in mice, 
rats and guinea pigs, with subcutaneous injections m guinea pigs and with 
intravenous injections m rabbits and cats After considerable preliminary 
investigation, it was found that the most valuable information on the sub- 
ject could be deduced from carefully planned experiments on cats 

The method of piocedure was as follows Full-grown cats were anesthe- 
tized and kept constantly under ether by inserting a tracheal cannula con- 
nected with a respiratory bottle Blood pressure tracings from the carotid 
artery were made on a slowly 1 evolving kymograph, and tracings of the 
respiratory movements were obtained by a special method described by one 
of the authors elsewhere 41 A cannula was inserted into the femoral vein 
A 0 5 per cent solution of methylene blue in physiological sodium chloride 
was then injected into the femoral vein of the cat at regular intervals from a 
burette The effect of the injection of one cc of the solution a minute 
upon the blood pressure and respiration and other functions of the body was 
noted It was found that an injection of one cc of 0 5 per cent of 
methylene blue promptly produced a rise m blood pressure, which returned 
to normal, howevei, at the end of a minute Subsequent injection^ at one- 
nnnute intei \als pioduced the same effect, namely, a sharp rise m the blood 
pressure with return to normal When the injections w r ere increased in 
number, however, the rises gradually became less marked and the blood 
pressure finally dropped suddenly to a dead level Simultaneously with the 
rise in blood pressure produced by injections of the dye, a slight stimulation 
of both the frequency and amplitude of the respiration was noted When 
the blood pressure reached the lethal stage, the respiration continued and 
indeed w r as stimulated for a minute or two after cessation of the heart-beat 
Injections of methylene blue w'ere also found to produce a marked hyper- 
pyrexia or rise of several degrees m the animal's temperature, which could 
be detected merely by touching its body with the naked hand or be measured 
with a thermometer After injection of large doses of the methylene blue, 
the blood turned chocolate m color and gai e evidence of the formation of 
methemoglobm 

Experiments like those described above were repeatedly made with dif- 
ferent samples of methylene blue The results obtained are exhibited in the 
foregoing table in which, for the sake of completeness, are also shown the 
findings obtained on chemical analysis of the different specimens It was 
found that the minimal lethal dose of the chemically pure sample of meth- 
ylene blue, No 4, was 41 mg per kilo weight for cats The minimal lethal 
doses of the other four samples examined were all greater than that of the 
chemically pure substance, although all the specimens had been labelled, 
“ Methylene Blue, U S P — Medicinal ” In figure 1 is reproduced the 
ky mographic record of one of the experiments Here are showm the trac- 
ings made of the blood pressure, respiratory movements, and also the time 
on a slowly turning drum 
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The Method of Sterilizing Methylene Blue Solutions 

Earlier investigators have found that methylene blue itself is antiseptic 
to a certain degree We have found that the simplest and safest way of 
sterilizing such solutions was to boil them for a few minutes over the open 
flame or to heat them on the waterbath from 10 to 15 minutes We experi- 
mented on the effects of sterilizing the methylene blue solutions m an auto- 
clave under pressure However, it was found that such solutions underwent 



Fic 1 Intravenous injection of chemically pure methylthionme chloride Effect on blood 

pressure and respiration 

considerable decomposition The dye became demethylated to some extent 
and yielded methyl alcohol and another dye known as Lauth’s violet A 
pharmacologic test with such partially decomposed solutions of methylene 
blue revealed that they were less toxic than the original solution Thus it 
w ill be seen that the average lethal dose for cats of a specimen of methylene 
blue sterilized m the autoclave was 54 mg per kilo 

The keeping qualities of solutions of methylene blue are somewhat in 
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question but we have had no serious difficulties in tins respect After such 
solutions had been sterilized on the waterbath and boiled, practically no pre- 
cipitate was noted However, it has been suggested that solutions of 
methylene blue, made up with sodium sulphate, may keep better after several 
weeks have expired To this procedure there can be no objection because, 
when injected intravenously, the sodium sulphate in such solutions would 
tend to lower the toxicity of the dye 

Discussion 

The results of pharmacologic experiments not only on cats but also on 
other animals impress us with the fact that methylene blue, especially when 
administered intravenously, is by no means an innocuous substance , and the 
more chemically pure the dye is, the moie potent it is pharmacologically It 
is furthermore interesting to note that samples of methylthiomne chloride on 
the market, even though labeled, “ U S P , Medicinal,” show marked va- 
riations m chemical composition and toxicity It is therefore very desirable 
in all pharmacologic and therapeutic experiments with this drug to use a 
preparation which is chemically pure and which has been assayed in regard to 
its potency Without passing judgment on the value of methylene blue as a 
therapeutic agent in the various conditions in which it has already been 
advocated and used, it is our opinion that all the results to be expected from 
its use could be obtained equally well and with greater safety with smaller 
doses of the dye than those which have been recommended up to the present 
time in clinical papers on the subject The recently published studies of one 
of the writers concerning the effects on living plants of very dilute solutions 
of methylthiomne chloride, and the detoxification thereby of a number of 
toxins in the blood, corroborate this view We should not recommend the 
administration of 50 c c of a 1 per cent solution of methylene blue as a single 
dose for intravenous injection in human beings but rather doses of from 10 
to 20 c c of a 0 5 per cent solution, which could be repeated if desired 

Summary 

1 Chemical and pharmacologic examination of various samples of 
“ medicinal ” methylene blue on the market reveals that they differ greatly 
in their purity 

2 A method of assay of methylthiomne chlonde for intravenous ad- 
ministration has been described 

3 The lethal dose of chemically pure methylthiomne chloride adminis- 
tered intravenously to cats is about 40 mg per kilo weight 

4 It is suggested that whenever the therapeutic effects produced by 
methylthiomne chloride are desired, the results may be obtained more safely 
by administering smaller doses of the dye than those which have been re- 
cently recommended for intravenous injection 
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CONSERVATISM, THE KEYNOTE IN THE 
TREATMENT OF TUBERCULOSIS * 

By C H Cocke, M D , F A C P , Asheville , North Carolina 

When a diagnosis of pulmonary tuberculosis has been made, the plan- 
ning out of a mode of treatment entails considerably more than the im- 
mediate relief of the presenting symptoms To attempt a finally definitive 
outline at once, and particularly to essay a prognosis until more is known 
of the case, is hazardous and will frequently bring disappointment Hasty 
judgment in all medical matters is to be deplored , in tuberculosis it is to be 
condemned in no uncertain terms 

To begin with, it must be insisted that the tuberculous patient presents 
a problem that is quite different from that found in most chronic diseases 
Any plan of treatment that may be expected to offer hope of arrestment, 
if not full recovery, must be predicated upon the assumption of the patient’s 
willingness and ability to see it through In any such plan, time is of the 
essence, time and more time, and most efforts to shorten unduly this ele- 
ment end in disappointment and frequently in disaster Other variable 
factors which make the treatment of the tuberculous an engrossing and 
ever changing challenge are the patient’s age, his social and economic back- 
ground, his disposition, temperament, and character, his patience and cour- 
age and willingness for sacrifice of time and family, his intellectual back- 
ground and resources for harmless interests and entertainments, his habits 
of life and habits of thought, his spirit of cooperation or rebellion, and par- 
ticularly the imponderable factors of the reaction of the individual host to 
the given invader While it is fairly well known what happens when the 
tubercle bacillus invades the human organism, whether for the first time or 
for subsequent attack, this knowledge does not extend to any degree of 
certainty as to what will happen in any given case of clinical tuberculosis 
The mere matter of the geographical location of the tuberculous lesion, or 
the chance occurrence of a complication, may make what started out as an 
apparently haimless or nnld disease suddenly become an extremely severe 
and disabling one' The addition of an acute respiratory infection leaves 
one case that was only mildly active sadly reactivated, and apparently a 
similar case, with like accident, goes on to an uninterrupted arrest, as though 
nothing unusual had happened A small hemorrhage occurs, and a pre- 
viously sluggish lesion apparently makes more rapid and satisfactory prog- 
ress, another hemorrhage may be followed by miliary spread of the disease 
One could go on at length with the recital of the uncertainties of the progress 
of any given case of tuberculosis, as compared with any other given case of 
apparently similar extent and kind In the end, one must conclude that each 

* Presented before the General Session of the American College of Physicians, 17th 
Annuti Session, Montreal, Canada, February 8, 1933 
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individual case of tubeiculosis is m some measure sui generis, and, for suc- 
cessful treatment, must be studied and managed as a separate and individual 
problem, with only ceitain fundamental factors m the treatment known 
Tuberculosis, as a disease, cannot often be successfully treated, patients with 
tuberculosis can and are treated successfully by the thousands The art as 
well as the science of medicine must be applied, mere science in this instance 
is rarely enough 

In no other disease is the problem of the assay of the lesults of treatment 
more difficult than in tuberculosis As each case is, as I have stated, a law 
unto itself, the difficulty of obtaining control observations is well nigh in- 
superable, as there is no sure way of selecting comparable controls So 
many cases get well with only rest treatment, and that sometimes in the 
sketchiest of forms, that one should pause before attributing to any specific 
added form of treatment the success finally achieved Hence the futility of 
attempting, for instance, to evaluate the effect of climate and rest as com- 
pared with that of compression and surgical procedures Such comparisons 
do not fall within the purpose of tins paper Its purpose is rather to attempt 
to demonstrate the truth of a principle which I feel is fundamental in the 
treatment of any given case of tuberculosis, namely that of all the measures 
that up to the present time have been given a trial, ? est is the only specific, 
and that conservatism m the management of the case is generally rewarded 

Some years ago Dr Robert T Morris pointed out that surgery had gone 
through four evolutionary eras the Homeric period of its earliest efforts, 
the roughly Anatomic period, the Pathologic period (based on Virchovian 
cellular pathology) , and the present day Physiologic era, in which the sur- 
geon’s dual purpose is the eradication of pathologic processes and the re- 
storation of physiologic function Quite similarly the treatment of tu- 
berculosis may be said to have passed through certain well defined phases 

Perhaps the first successful effort at treatment of tuberculosis was made 
by Brehmer and Dettweiler Theirs, however, was only a partial success, 
for Brehmer to the end maintained that ev crcne was the curative factor, 
while Dettweiler found the sovereign factor in fresh air, both failed to 
realize that the rest they gave their patients incidentally was m all probability 
the chief factor in their success Of the Climatic era, at least in this country, 
little need here be said It is sufficient to observe that even if at present no 
man claims that climate alone will cure tuberculosis, he would be more than 
rash who claimed that there were not certain climates inherently beneficial to 
the tuberculous As Lawrason Brown insists, almost any change helps the 
tuberculous patient, and, if that change can be to a locality or climate where 
the pursuit of Ins cure is made more easy and certain, so much the better for 
the patient My own position in the matter can be summed up in the 
aphorism, it is infinitely more important what the tubeicidous patient does 
than wheiclie does it, or as Osier phrased it, “ care without climate is better 
than climate without care ” 

The Tuberculin era followed, and m its wake came a series of biologic 

20 
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and chemotherapeutic efforts that have all fallen short of success Today 
in treatment tuberculin has, m my opinion, an extremely limited application , 
in diagnosis, it is an invaluable measure Of the chemicals, gold and sodium 
thiosulphate, Sanocrysin has perhaps met with more success than any other, 
and yet its use is quite limited, and it is a hazardous drug improperly applied 



Fig 1 Case I T M , female, age 23 July 11, 1928 Marked, right-sided infiltration, 
cavity second interspace, left lower lobe infiltration 


The Sanatorium and Rest era ( for the latter became possible because of 
the former) gave us our first real conception of the true nature of the healing 
factor in the cure Recently Pratt of Boston has well traced the evolution 
of the rest cure in tuberculosis, and I can add nothing to his interesting 
paper It is scarcely necessary to expand upon the value of rest, it remains, 
as Krause has well insisted, the only proved specific in the treatment of the 
disease 
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The Compression era was started by a growing knowledge of the value 
of Forlanim’s work m pneumothorax Of external appliances for attempted 
immobilization, shot bags, pneumatic jackets, postural rest, etc , it need only 
be said that they all have as their chief function an effort to put the diseased 
lung at rest The same statement is true likewise of the various surgical 



Fig 2 Case I T M June 14, 1930 Complete clearing by resolution of practically 

all pathology 


procedures now daily practiced wherever tuberculosis is intelligently treated , 
of internal pneumolysis, which allows the collapse of cavities held open by 
adhesions , of apicolysis , of paraffin packs , of phrenic crushings or exairesis , 
of intercostal and other neurectomies , of thoracoplasties, et id al All such 
procedures attempt to obtain as much immobilization of the diseased lung 
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as the operation can accomplish and the patient’s lesions will permit We 
are m an era of phthisiotherapy by surgery, but m spite of the popular 
acclaim of these surgical measures it is well for us to pause and consider 
before we decide to place the treatment of tuberculosis in the domain of the 
surgeon 



Fic 3 Cute II C \V M , male, age 24 Fairly acute fulminant history of six weeks 
October 2, 1926 Complete left-sided tuberculous involvement, cavity in second interspace, 
pneumonic consolidation midfield , slight extension to right upper 


In any discussion of compression therapy it should be recognized as a 
fundamental fact that artificial pneumothorax, which was the first successful 
compression method developed, when technically possible, is still the most 
successful and has the widest usefulness In my opinion it is the one single, 
most brilliant advance m the treatment of tuberculosis m the past 25 years 
It has been, and should be, considered entirely a medical practice as distinct 
from a surgical procedure, though obviously it should always be done with 



CONSERVATISM IN TREATMENT OF TUBERCULOSIS 


751 


the best surgical aseptic technic With advancing knowledge and accumu- 
lating experience, artificial pneumothorax has today a much wider field of 
usefulness and application than was thought possible in earlier days when its 
use was restricted to cases showing almost absolute freedom from disease of 
the contralateral lung Experience daily shows that fairly widespread 



Fig 4 Case II C W M October 2, 1929 Complete disappearance of cavitj Slight 

fibrosis in area of former consolidation 


lesions m the opposite lung undeigo marked absorption and healing, when 
die more badly diseased lung has been compressed and the burden of its 
toxins removed Laryngeal complications, when amenable to cauterization 
or other competent treatments, no longer bar us as formerly from its use 
This is not the place to attempt a recital of the indications for pneumothorax 
therapy and the choice of suitable subjects, but it does seem proper to state 
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that it is the almost universal tendency among the phthisiologists of today 
to employ artificial pneumothorax earlier and earlier in the disease The 
purpose is threefold to stop the destructive effect of the lesion and arrest its 
spread, to avoid the danger of a possible later inability to use the method 
because of pleural symphysis, and lastly to shorten the cure This is an 
essentially conservative position to take on this question though I admit that 



Fic 5 Case III Mrs B M H, age 57 June 19, 1926 Complete right-sided involve- 
ment, fibroca\ ernous , definite cavity in upper lobe, suggestive one in lower 


as recently as 10 or possibly 15 )tars ago it might ha\e been considered truly 
radical. 

In taking up now the subject of surgical compressions it is not my object 
to attempt disparagement or criticism, but rather to present a plea for a 
proper appreciation of the value of these procedures and particularly for calm 
and critical judgment as to the proper time for using surgical aid There is 
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undoubtedly a tendency among many to resort to surgery earlier and earlier 
m the disease, until I fear the danger point has been reached of assuming that 
surgeiy is a substitute for conservative tieatment A denial of this is my 
major thesis I cannot offhand agiee to the recently expressed surgical 
opinion that at least 75 pei cent of the cases of pulmonary tuberculosis with 



Fig 6 Cast. Ill Mrs B M H September 20, 1927 Complete clearing of all 
pathology save slight fibrous band 


cavities should undergo some form of collapse theiapy as early m the course 
of the disease as possible, foi the very apparent reason that I know of no pos- 
sible waj of judging at the outset of treatment which case is to be the lucky 
one m four that will not require compression, nor have I heard of the proper 
rule foi such discovery being given by our surgical colleagues No one can 
piesume to slate categorically how extensive a tubeiculous lesion can and will 
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be resolved or fibrosed and thus healed With the patient under conditions 
of ideal basal bed rest, under constant supervision, and radiographic control, 
I maintain that it is much better to wait and see what happens, rather than 
hastily to undertake surgical measures which may be needless This period 
of waiting does not have to be long , perhaps a month’s observation may con- 



l*'n. 7 G/v IV Mrs I P B , age 26, weight 93 pounds May 19, 1926 Tuberculous 
infiltration and cavitation right upper lobe Well marked wall to cavity 


vinee one of the satisfactory turn of the case, or on the other hand of the 
inadvisability of further delay in resorting to some form of compression 
More likely it will prove best to extend this period of careful waiting to from 
three to six months, at the end of which time decision as to the best course to 
follow is made with greater surety Natural!}, this program is predicated 
upon control of the case immediately after the diagnosis is made, because 
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it is quite obvious that if any great amount of time has elapsed before the 
patient comes under treatment there must be some modification of the above 
outline Is this delay justified? In my experience it is not only justified, 
it has proved its value In tuberculosis we are dealing with a problem 
that involves not only the patient’s present but his entire future existence 
and activities, and it is important that the method of treatment selected 



Fig 8 Case IV Mrs I P B June 10, 1927 Ca\itj still definitely seen 


should not only give him the best help in arresting his disease but should also 
be the least likely to leave him with an aftermath of crippling handicaps 
A really fundamental objection to surgery in the beginning of treatment 
is that it is apt to give the patient an exaggerated idea of the efficacy of the 
surgical pi ocedure and to dimmish his appreciation of the value of the proper 
sort of rest and care, such as is necessary for a good many months after the 
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operation Surgery does not cure tuberculosis At best it puts the diseased 
lung at rest, and attempts a mechanical closure of cavities which nature has 
failed to obliterate Such being the case, no matter how brilliant the me- 
chanical result of the surgical procedure, if the lesions are to heal much time 
must be given by the patient to the proper regime The rapid subsidence 



l'li. 9 lii.fi* IV Mrs I P B October 24, 1929 Weight 133 pounds Complete dis- 
appearance of ca\ity with absorption of most of its wall 


of symptoms gives the untrained patient a false sense of security that leads 
linn inevitably into dangerous o\eractiwties, and as a consequence he may 
lose the real benefits he should have derived from the operation 

Throughout this discussion, I am speaking entirely from the standpoint 
of an internist dealing with a referred clientele of tuberculous patients of 
various origins, and mv remarks are not in any sense to be construed as an 
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effort at solving the question of the best socio-economic approach to the 
problem of tuberculosis therapy I can readily appreciate the zeal and en- 
thusiasm for attempted shortcuts in therapy on the part of those dealing 
with large numbers of patients unable for economic or other reasons to fol- 
low the program I advocate I am speaking of what I conceive to be the 
best method of approach in handling the private tuberculous patient who 
comes under my care 

In favor of phrenic section as a mode of compression therapy it is urged 
that the operation is a simple one, whether a temporary crushing is done, a 
section, or an exairesis , that it rarely has serious consequences or complica- 
tions, and that while it formerly had as its mam field of endeavor the 
closures of basal cavities, its benefits are now known to extend to upper lobe 
cavities and also to soft lesions not yet excavated I am not disposed to 
attempt to refute these statements, but when it is claimed further that it 
should be used in earlier and still earlier lesions, as it is in these that it 
demonstrates its greatest benefits, I feel that it must be pointed out that it 
is precisely in these same early cases that careful bed rest and supervision 
achieve their most brilliant results 1 The theory of the above argument is 
well enough, unfortunately m actual practice the results do not justify the 
glowing claims of some enthusiastic neurectomists Even in theoretically 
ideal cases, I have seen the effect of phrenic section exactly nil, and such an 
outcome is always a serious discouragement to the patient I believe it is 
always a mistake to undertake any form of compression therapy (and this 
is doubly true with respect to pneumothorax) with the patient convinced that 
in the special procedure lies his salvation He should be carefully told what 
to expect, both in the matter of help and m that of possible failure, else his 
morale may be upset in a way that may have serious consequences Of 
phremcectomy as an aid in pneumothorax, or perhaps as an antecedent of 
thoracoplasty, I can speak with more enthusiasm In the release of the so- 
called suspended cavity, as well as to fortify an expanding lung, where 
pneumothorax is to be abandoned, voluntarily or necessarily, I believe it has 
one of its major indications 

The question of thoracoplasty at once brings up a matter that has been 
often emphasized, but cannot be stressed too greatly I refer to the neces- 
sity for thorough teamwork between a capable internist and a well trained 
thoracic surgeon Competency in general and abdominal surgery by no 
means predicates adequate equipment to do first-class thoracic surgery 
Even with the best of training, moreover, the chest team will arrive at the 
wisest solution of'the surgical problem m any given case only through joint 
study and the closest of cooperation In this special field, as I insisted 
earlier, the needs of each patient are highly individualized The choice of 
the proper operation, the optimum time therefor, the after care, all require 
the most thorough collaborative study Though in the best clinics, the im- 
mediate operative mortality rate has been lowered below 5 per cent, thoraco- 
plasty is necessarily such a major procedure that it must not be resorted to 
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m cases in which there is a question of the cardiovascular system’s ability to 
meet the stress and strain it entails, nor should it be undertaken until less 
hazardous forms of compression (such as pneumothorax) have failed 
Again I would emphasize that the most brilliant surgical procedure does not 
cure tuberculosis , it merely helps mechanically to close cavities which would 



Fit. 10 Ln si V Dr H E W, male, age 31 April 1, 1929 Left upper lobe cavity, 

with infiltration blight right spread 


otherwise remain open and to gne to the diseased lung that rest which is 
essential foi healing My excuse for this reiteration is the necessity for 
impiessing upon the patient that the tuberculous lesion is there just as it 
was lie fore* the operation, and that time alone can cure him The operation 
is nut c i substitute for the hulling piocess but an aid thereto . In properly 
selected cases, operated upon at the proper time by a competent thoracic 
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surgeon, we may confidently look for results not achievable by conservative 
measures alone, but time and careful observation are essential in the choice 
of patients, the time of operation and its land, all matters for individual 
decision upon the merits of the given case 

What may one expect of this expectant and conservative approach to 
the problem ? By conservatism, I mean the intensive application of bed- 



Fig 11 Cast V Dr H E W February 6, 1930 Complete disappearance of cavity. 

with only fibroid scars remaining 


rest sanatorium care, with all which that implies I am not disposed to 
enter into debate about the relative merits of home and sanatonum regime. 
I am so definitely convinced of the superiority of the sanatorium that I feel 
most of the objections thereto are academic, and I dunk this expresses the 
view very widely held by most men doing tuberculosis work Naturally, 
.what happens in a gnen case depends largely upon the time at which the 
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disease is recognized as well as the extent and the kind of involvement 
Far advanced, bilateral disease, with marked proliferative changes and de- 
structive lesions, offer scant hope of more than amelioration at best, no mat- 
ter what treatment is pursued Yet here I should like to state one con- 
viction that grows with the years m tuberculosis work that astonishing 
things will happen in apparently hopeless cases with sufficient frequency to 
warrant the statement that every patient with any measure of reserve left 
should be given the benefit of careful observation before an utterly hopeless 
prognosis is pronounced I do not feel that an extensive, one-sided tu- 
berculosis, even with definite cavitation discovered at my first examination, 
is warrant necessarily for immediate compression therapy I do feel that 
such a finding is an indication of delayed diagnosis, whosever the fault, rather 
than one for surgery That such conditions heal very frequently without 
compression of any sort I have frequently seen demonstrated in my patients 
(Cases 1 to 5, figures 1 to 11) The process of repair is largely a matter 
of absorption and resolution and to a lesser extent of fibrosis It is now 
fairly generally recognized that the symptoms which bring the patient to 
treatment for tuberculosis are the result of fairly fresh invasions of the 
bacillus into allergized fields m the lungs As such, a good part of the 
pathologic process then represents an exudative or inflammatory lesion 
Such lesions, unless quite virulent and aggravated by physical activity on the 
patient’s part, quite frequently resolve under proper rest Will caseous 
lesions heap Here we come upon a vexed and difficult problem The 
first difficulty is one of definition or, perhaps better, of interpretation Cer- 
tainly, lesions which give the physical signs indicative of caseation and the 
roentgenological appearance thereof (as we at present use these terms) can 
be seen to melt away and disappear in the serial films Again, caseous 
lesions can be replaced by fibrosis, and certainly many so-called fibrous 
lesions in the films are seen to change and disappear, so that either fibro- 
caseous lesions resolve, or the time has come to clarify and change our 
nomenclatuie oi conceptions of tuberculous pathology 

What of the cavity ? Can it heal unless compressed ? Undoubtedly, 
and in a great many moie instances than could even have been hoped for 
some >ears ago The interpretation of annular shadows may at times be 
open to question but m many instances m which these rings in the films were 
accompanied by unequivocal evidence in the patient of the presence of a 
ca\it\ the\ have been seen to disappear without resort to any sort of com- 
pression therapy Coryllos’ recent observations, before the last meeting of 
the National Tuberculosis Association, upon the role of atelectasis m tuber- 
culosis, are here much to the point It may well be that atelectasis is pro- 
duced not infrequently by closure of the bronchus leading into a cavity 
There may be no harmful accumulation of sputum, and the resulting 
anaerobic state may exert a direct inhibiting effect upon the tubercle bacillus, 
which is a well known aerobe It is possible that anoxemia stimulates 
fibrosis Certainly all clinical obsenation has proved that the two methods* 
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of healing in tuberculosis, resolution and fibiosis, can and do go on simul- 
taneously, though not necessarily pan passu 

Occasionally a patient on the dietetic, hygienic rest treatment alone 
achieves an astonishing cuie by enormous fibrous and calcium deposits 
How this last is accomplished I cannot say Certainly, it is not so fortuitous 
a method of cure as resolution for reasons too obvious to mention, nor do 
blood calcium studies throw any particular light on the subject Certainly 
raising the patient’s blood calcium has not produced such a result 

If a patient under sanatorium care for three to six months at complete 
bed rest fails to gam or shows evidence of extension of his lesion, if the 
major lesions are fairly well confined to one lung, if there are no contra- 
indicating complications of tuberculous 01 other nature, then I think some 
form of compiession therapy is indicated First, I try pneumothorax, 
because it is safe, because it can usually be controlled and stopped if neces- 
saiy, because its major disadvantages can be minimized with care, because 
it is not shocking, because its benefits are usually so apparent to the patient 
that he is easily convinced of its value, and because its results are frequently 
brilliant Should pleural union prevent the injection of air or a satisfactory 
collapse, then I usually resort to phrenicectomy Though ceitain cavities 
may be held open by string-like pleural bands, these may be severed after the 
manner of Jacobaeus or Matson, and a satisfactoiy collapse be obtained 
Persistence of an open cavity and bacillary sputum, after such a procedure in 
a patient whose lesions are chiefly unilateral, whose general physical condi- 
tion is good and whose circulatory system is competent, may then indicate 
the need of either apicolysis, tamponade, or thoracoplasty, as decided upon 
by the surgeon-internist team 



THE EFFECT OF PILOCARPINE ON THE VOLUME, 
FREE AND COMBINED ACID, TOTAL CHLORIDES 
AND PEPSIN OF GASTRIC SECRETION; AND 
A COMPARISON WITH THE EFFECTS OF 
HISTAMINE STIMULATION* 

By Leo J Meienberg, M D , and Charles L Brown, M D , F A C P , 

Ann Arbor , Michigan 

A study of the effect of pilocarpine on the various constituents of the 
gastric juice has been made The results have been compared with those 
obtained following histamine stimulation 

Material 

Studies were made in 13 cases These included four normal people, four 
cases of pernicious anemia, two duodenal ulcers, one gastric carcinoma and 
two functional cases 

Methods 

All subjects were studied under fasting conditions, the fast beginning 
after the evening meal on the previous day A Rehfuss tube with an olive 
tip was used for aspiration A method of continuous aspiration by means 
of a water pump was employed, as described by Engelbach and Brown 1 
Care was taken that no saliva was swallowed by the patients during the test 
and in the event that the juice became bile-tinged the test was discarded 
S levers and Cook, 2 as well as others, have demonstrated that practically 
complete evacuation of the gastric contents was obtained by means of the 
Rehfuss tube In view of this fact it was felt that quantitative studies 
based on the volume of secretion could be made, inasmuch as continuous 
aspiration was employed which would prevent any appreciable loss through 
the pylorus 

The fasting juice was collected for a period of at least 15 minutes in all 
tests In eight cases histamine was then given hypodermically and the 
gastric juice collected for an hour, and in these cases this was followed by a 
hjpodernuc injection of pilocarpine and the collection of juice for another 
hour In the other five cases pilocarpine was given first and an hour’s 
secretion collected, followed by histamine in the same manner Nothing 
was gnen by mouth during these periods Polland 3 ’ 1 has shown that the 
eftect of lustamme stimulation of gastric secretion ceases within an hour’s 
tune, and we W'ere able to confirm this observation in our preliminary ex- 
periments with both histamine and pilocarpine Thus it seems probable 

* Return! for publication April 12, 1933 

Trom the Department of Internal Medicine, Uimcraity of Michigan, Ann Arbor, 
Michigm 
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This Table Shows the Volume, Acidities, Total Chlorides, Peptic Activity, and Total Peptic Activity of the Various Specimens 
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that the secretion obtained during our second hour was not influenced by 
the drug which was given first 

The dosage of histamine phosphate used was 0 1 mg per 10 kg of body 
weight, while pilocarpine nitrate was given in dosages of 0 5 mg per 10 kg 
of body weight 

The gastric juice was collected and studied in three fractions which were 
designated fasting , after pilocarpine and after histamine 

In this manner, in addition to estimating the stimulating effect of these 
drugs in terms of the maximum concentration during a given period, quanti- 
tative determinations of pepsin and volume secretion were estimated , also the 
acidity and total chlorides were determined on the fractions and the quanti- 
ties of each of these for the period could be calculated This would seem- 
ingly offer a quantitative index of gasti ic function 

The volume of each specimen was measured Free and total acidities 
were estimated by means of Topfer’s dimethyl indicator and phenolphthalein 
Total chlorides were determined by the method of Van Slyke 5 and pepsin 
estimations weie made according to the method of Polland and Bloomfield 8 
In the latter determination the peptic activity per c c was multiplied by the 
volume of the specimen in c c to obtain total peptic activity This figure 
was used as a basis of comparison also, in addition to the values for maxi- 
mum peptic activity per c c 


Table II 
Peptic Activity 

This Table Shows Volume m cc (A) of the Various Specimens, Peptic Activity Expressed 
as Mg Edestin Digested per cc of Gastric Juice, (B) , and Total Peptic Activity 
as Obtained by Multiplying the Former Two, (A X B) 


Case 

Diagnosis 

Volume (A) 

Mg Edestin 
digested per c c 
gastric juice (B) 

Total Peptic Activity 
(A XB) 

F 

II 

p 

F 

H 

a 

F 

H 

P 

5 

Norma! 

13 

195 

21 

331 7 

509 

482 2 

4312 1 


10126 2 

6 

Normal 

41 

85 

52 


521 4 

435 7 

9719 6 


22656 4 

7 

Normal* 

22 

21 

130 

537 

920 8 

477 

11814 

19336 8 

62010 0 

S 

Normal* 

SO 

116 

200 

181 

376 5 

296 3 

9050 

43674 

59260 0 

3 

Pernicious anemia 

7 

2 5 

19 

127 1 

117 2 

313 9 

889 7 


3426 1 

1 

Pernicious anemia 

0 

7 

6 

— 

464 9 

298 6 

— 

3266 2 

1791 6 

9 

Pernicious anemia 

24 

31 

21 

— 

— 

— 

— 

— 

— 

10 

Pernicious anemia* 

16 

21 

21 

17 6 

98 6 

33 1 

281 6 


695 1 

2 

Duodenal ulcer 

33 

72 

35 

298 2 

533 I 

658 9 

9840 6 

1 BBE 

19944 2 

n 

Duodenal ulcer 

20 

81 

120 

565 6 

860 3 

516 7 

11312 

6968 4 3 

62004 3 

12 

Cancer of stomach * 

6 

76 

170 

61 

13 0 

40 

492 


680 

l 

Functional disease 

15 

30 

19 

353 3 

332 9 

359 8 

5299 5 


6836 2 

n 

Functional disease* 


15 

110 

479 3 

846 1 

9215 

52723 


101695 0 


* Pilocarpine gi\ui first 
F — Fasting, 

H — Alter histamine, 
P — \tur pilocarpine 
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Analysis of Results 

Volume In the four normal cases, whichever drug was used for the 
first hour’s stimulation produced a very definitely greater volume In one 
instance this ratio was greater than 9 1 With the four cases of pernicious 
anemia, the volume was approximately the same for both drugs regardless 
of which was studied first There was one exception, in which the quan- 
tities were small, but in which the second drug given (pilocarpine in this 
instance) produced a greater volume of juice In the two cases of duodenal 
ulcer, one responded better to histamine and one better to pilocarpine though 
both patients received histamine first In the other cases as in the normals, 
the first stimulant gave the best response When all cases were considered 
it Avas apparent that pilocarpine stimulation produced a greater volume than 
histamine stimulation 

Free and Total Acid There was very little difference in the concen- 
tration of acid when the results during the two periods of stimulation were 
compared, regardless of which diug was given first Only in one normal 
subject was there a definite response favoring histamine 

Total Chlondes The greater concentration of chlorides practically 
always occurred Avith the smaller volume, regardless of which drug Avas 
used for stimulation 

Pepsin In the normal subjects the greatest peptic activity per c c al- 
Avays folloAved histamine stimulation regardless of which drug was given 
first When the total peptic activity (\'olume of spec in c c x peptic activity 
per c c expressed as mg Ldestm digested) Avas considered, the greatest 
values were found folloAvmg the drug Avhich Avas used as the first stimulant 
This also corresponded Avith the greater volume of secretion In these cases 
the peptic activity per c c following histamine Avas always greater than the 
fasting value The figures folloAVing pilocarpine were also definitely greater 
than the fasting values Avith one exception, in Avhich instance a very large 
volume of juice Avas secreted after pilocarpine stimulation 

In the four cases of pernicious anemia Avhich Avere studied, one patient 
gave no evidence of pepsin secretion, one lesponded better to pilocarpine 
and tAVO better to histamine In each of the last three cases the histamine 
Avas given first These values expressing peptic activity Avere also definitely 
higher than the fasting values The figures for total peptic activity Avere 
comparable Avith those for peptic activity per c c 

One ulcer patient had greater evidence of peptic activity per c c folloAv- 
mg pilocarpine Avhile the other had a higher value folloAVing histamine The 
total peptic activity Avas higher m each case folloAVing histamine , hoAvever, 
it Avas the first drug administered m both instances 

In the one case of carcinoma of the stomach, the peptic activity per c c 
Avas higher in the fasting specimen than in those folloAVing histamine and 
pilocarpine stimulation The peptic activity per cc and the total peptic 
activity Avere greater folloAvmg histamine stimulation than after pilocarpine. 
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though the latter was given first and the volume of pilocarpine secretion was 
more than twice as great 

There was no marked difference m peptic activity per c c in the func- 
tional cases following histamine and pilocarpine though when total activity 
was considered the higher values were associated with the larger volumes 

Discussion 

The effect of pilocarpine on the gastric secretion has been previously 
studied on numerous occasions, though we are aware of no previous study 
on humans taking into account quantitatively the various elements of the 
gastric juice Moreover, the results obtained by the various investigators 
have not been comparable The preponderance of opinion seems to have 
been that pilocarpine caused no increase and perhaps depressed the gastric 
acidity Altshuler 7 in 1928 reviewed the previous work, and reported some 
original studies but determined only the free and total acidity on humans 
He also studied the effects of atropine and epinephrine on the gastric secre- 
tion Schwab 8 and Mitrovitch 0 independently concluded that a decrease in 
acidity resulted following the use of pilocarpine The former was of the 
opinion that this effect was not due to an increased secretion of gastric mucus 
and the latter felt that the action of pilocarpine was very similar to that of 
atropine in inhibiting the gastric secretion 

Vineberg and Babkin 10 in 1931 suggested the use of pilocaipme with 
histamine as a test of gastric function on the basis of their experimental 
work with dogs They concluded that histamine stimulated the secretion of 
water, hydrochloric acid and other inorganic constituents without affecting 
enzyme action Pilocarpine on the other hand tended to stimulate the 
secretion of enzymes Because of these findings they pointed out that a 
“ combination of histamine and pilocarpine produces a synthetic gastric juice 
approaching normal ” 

Gilman and Cow gill 11 also maintained that histamine did not stimulate 
the secretion of pepsin , their work also was done on dogs 

Polland 3 on the other hand concluded that histamine did stimulate the 
secretion of pepsin 

It has been shown by Engelbach and Brown 1 that the gastric secretion 
in its lesponse to histamine is not constant from day to day. For this 
reason it was thought that a better comparison between the actions of his- 
tamine and pilocarpine could be made if successive hourly periods were 
studied While this method does not seem to give perfectly comparable 
results, as the response during the second hour m some cases apparently was 
diminished, it seems that some very definite information was obtained 
It is oudent from the tables that the greater total peptic activity does 
not necessarth occur in the specimen where the greater peptic concentration 
is obtained ( See Cases 7, 8, 2, 1 ) The digestive pow’er of gastric juice 
under standard, optimal conditions is dependent upon the amount of pepsin 
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present Because of these facts we feel that a better quantitative index of 
peptic activity can be obtained if the volume of gastric secretion during a 
given period is considered 

Summary 

• 

It has been demonstiated that pilocaipme is a true stimulant of gastric 
secretion, its chief effect being an increased volume of gastric juice, the acid 
and pepsin secretions, however, are also stimulated Histamine also stimu- 
lates the secretion of pepsin, and the values obtained aie not explained by a 
piocess of washing out of the gastric crypts as suggested by some workers 
No definite evidence is obtained to support the opinion expressed by some 
experimenters that pilocarpine is a better stimulant of enzyme secretion than 
histamine The results are not sufficiently conclusive to say that either is a 
better stimulant for enzyme secretion than the other This also seems to be 
tiue m regard to the secretion of acid There is no appreciable difference in 
the effect of these two drugs on the secretion of total chlorides 

No untoward symptoms were noted from the use of pilocarpine m the 
doses given, with the exception of slight nausea which was experienced by 
one patient A definite mciease in salivation was noted in practically all 
cases 

The estimation of total peptic activity during a given period would seem 
to be a better quantitative index of peptic secretion than a determination of 
the concentration of pepsin 


Conclusions 

1 Pilocarpine is a stimulant of gastric secretion, as shown by its effect 
on the volume, acidity, chlorides and pepsin content of the gastric juice 

2 Histamine stimulates the secretion of pepsin 

3 No evidence is obtained that pilocarpine is more effective in the stimu- 
lation of pepsin secretion than is histamine 

4 Histamine has not been proved to be a definitely better stimulant of 
gastric secietion than pilocarpine as determined by the volume, acidity, total 
chlorides and pepsin content of the gastric juice 
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THE INCIDENCE AND SIGNIFICANCE OF THE 
SICKLE CELL TRAIT * 

By L W Diggs, M D , C F Ahmann, Ph D , and Juanita Bibb, A B , 

M em phis, T e lines see 

If one takes a drop of blood from each member of an unselected series 
of negroes, seals the drops under cover-slips, and examines them micro- 
scopically over a period of hours, he observes striking curved and pointed 
distortions of the erythrocytes m an appreciable number of the preparations 
(Figure 1 ) Erythrocytes assuming such bizarre stellate shapes are called 
“ sickled cells ” and individuals whose erythrocytes are capable of under- 
going such a metamorphosis under suitable conditions are said to possess the 
“ sickle cell trait ” The anomaly is hereditary and is thought to be trans- 
mitted as a dominant Mendehan chaiacteristic Within the large group of 
those who inheiit the sickle cell trait, an undetermined number, due to factors 
unknown, develop varying degrees of “ sickle cell anemia,” a hemolytic type 
of blood dyscrasia with characteristic clinical and pathological features 

Estimations of the frequency of occuirence of the sickle cell trait have 
been recorded by a number of observers, but the number of individuals 
examined has been relatively few, most of the studies have been made on 
hospital patients, and little attention has been given to the variable factors 
which play a part in the detection of the anomaly The clinical importance 
of the sickle cell trait in absence of anemia, and the relationship of the trait 
to sickle cell anemia are subjects of controversy For these reasons, it 
seems justifiable to present evidence revealed m our investigations which 
deals with the incidence and significance of the sickle cell trait 

Method 

The individuals included in the surveys reported m this article were 
taken at random from groups of normal and hospital negroes and white 
people One series examined by Ahmann consisted of negro school children 
and teachers in the grammar and high schools of Gainesville, Florida 
Another series consisted of hospital negroes in the medical, surgical, ob- 
stetrical and pediatric wards, and in the out-patient clinic of the Memphis 
General Hospital, and in the medical wards of the Shelby County Hospital, 
Memphis, Tennessee The white subjects examined for the presence of the 
sickle cell trait were medical students of the University of Tennessee and 
medical patients of the Memphis General Hospital 

Sealed moist preparations, used throughout the study as a means of 
detection of the sickle cell anomaly, were made in the following manner 
* Received for publication March 31, 1933 

From the Department of Clinical Pathology, University of Tennessee, Pathological 
Institute, Memphis, Tennessee, and from the Nutritional Division of the Experimental 
Station, Unnersitj of Florida, Gainesville, Florida 
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In the school series, new slides and new No 0 and No 1 cover-slips were 
boiled m cleaning solution, rinsed m distilled water and 95 per cent alcohol , 
then left in a mixture of alcohol and ether until dried for use In the hos- 
pital series new slides and new No 1 and No 2 cover-slips were used The 
method of cleaning varied, most of the glassware, however, was washed for 
24 hours in running tap water and placed in 95 per cent alcohol, until dried 
for use Capillary blood from alcohol cleaned fingers or heels was used for 
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I'm 1 Drawing showing the morphology of sichkd erythrocytes in s,ichle cell anemia 
.uni m the sieUe eelt trait as re\ealcd in sealed moist preparations at the time of making the 
preparations and alter six hours and after 24 hours 

all preparations with the exception of those made m the out-patient depart- 
ment, where venous blood drawn for routine Wassermann tests was utilized 
A small drop of blood was taken on a cover-slip, and the cover-glass placed 
drop-side* down on a slide The blood was allowed to spread without pres- 
*41 re, attei winch the edges of the eo\er-glass w r ere rimmed with petrolatum 
In the tirst 500 cases onl\ one moist preparation was made per patient, but 
in tiie remaining hospital cases and in all of the school cases, two prepara- 
tion-. per patient were made* '1 he sealed drops were left at room temperature 
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and examined under high dry magnification four times, once immediately 
after returning to the laboratory, and at 24 hour intervals thereafter for 
three days The sickle cell tiait for a given individual was recorded as 
positive when definite long tapering filaments and typical sickle cell distor- 
tions were obseived Crenated cells, elliptical cells, cells with blunt fila- 
ments and poikilocytosis of a questionable and non-specific nature were not 
considered as manifestations of the sickle cell phenomenon 

Results 

The number of uegioes examined in the hospital series was 2,539, of 
which number 211 or 8 3 per cent were demonstrated to have sickled cells 
m moist preparations Of 674 negro school children and teachers ex- 
amined, the sickle cell phenomenon was observed in 65 or in 9 6 per cent of 
the preparations By combining our series with those previously recorded 
m the literature, 1-11 the average frequency of demonstration of the trait in 
negroes is found to be 7 3 per cent (619 m 8,453) (Table 1 ) It is 
probable that the real incidence of the sickle cell trait is higher than this 
demonstrated average, because most of the sources of error in the method 
are on the side of not detecting the trait when it is present rather than m 
making false positive diagnoses 

Moist preparations were made with the blood of 309 white people and m 
no preparation was there any evidence of sickle cell distortion Other sur- 

T\ble I 

Incidence of the Sickle Cell Trait 


Negroes 




Number 

Number with 

Per cent with 

Author 

Place 

Examined 

Trait 

Trait 

Sjdenstricker, Mulhenn and 





Houseal 

Ga 

300 

13 

43 

Cooley and Lee 

Mich 

400 

30 

75 

Miyamoto and Korb 

Mo 

300 

19 

63 

Wollstein and Kreidel 

N Y 

ISO 

13 

86 

Josephs 

Aid 

250 

16 

64 

Smith 

La 

100 

5 

50 

Dolgopol and Stitt 

N Y 

77 

4 

52 

Levy 

N Y 

213 

12 

56 

Graham and McCartv 

Ala 

1,S00 

122 

81 

Brandau 

Tex 

150 

10 

67 

Sydenstncker 

Ga 

1,800 

99 

55 

Diggs, Ahmann and Bibb 

Tenn 

2,539 

211 

83 

Ahmann 

Fla 

674 

65 

96 

Total 


8,453 

619 

73 

Whites 

Sydenstncker 

Ga 


0 

00 

Miyamoto and Korb 

Mo 

100 

0 

00 

Diggs Ahmann and Bibb 

Turn 

309 

0 

00 

Total 


1,409 

0 

00 


oo 
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veys of white people have likewise yielded negative results 3,12 (Table 1 ) 
The series reported by Lawrence, 13 which is falsely interpreted by some as 
being a proved demonstration of sickled erythrocytes in white people, is not 
included, for he describes and pictures elliptical cells and not true sickled 
cells Wollstein and Kreidel 4 were unable to demonstrate the sickle cell 
phenomenon in white children, but fail to state the number examined 

Isolated instances of the sickle cell trait in white people have been placed 
on record by Castana, 14 Archibald, 15 Stewart, 16 Cooley and Lee, 17 Sights and 
Simon, 18 and by Rosenfeld and Pmcus 10 There is reason to suspect negro 
blood in the cases reported by Archibald and by Stewart The claims of 
Castana and of Sights and Simon aie contestable because of inadequate in- 
vestigation of the families and because they did not prove conclusively by 
word description or illustration that they weie dealing with the sickle cell 
trait Cooley and Lee presented evidence of the sickle cell phenomenon in a 
Greek family, and Rosenfeld and Pincus demonstrated the presence of 
sickled cells in an Italian family In both of these families there was no 
evidence of mixed blood From these observations it is evident that the 
sickle cell trait is frequent in the negro race and quite rare in the white race, 
and that clearly established cases among white people have been limited to 
those of Mediterranean stock If the sickle cell trait is a dominant char- 
acteristic, there will come from the interbreeding of the races an increasing 
number of cases with the sickle cell trait in those apparently white 10 
Whether or not the trait occurs in pure white strains will long remain a dis- 
puted point, and will be settled by preponderance of evidence rather than by 
single cases 

Examination of table 1 reveals slight diffeiences in the incidence of the 
sickle cell trait as recorded by different observers, which is to be expected m 
any frequency estimation which deals with relatively small series and with 
many vauable factors Climate and geographical location do not seem to 
be important factors, as there are no significant or constant variations in the 
incidence in the wudely separated localities where suiveys have been con- 
ducted 

An anal) ms of the incidence according to sex discloses an even distribu- 
tion of the sickle cell trait in males (8 4 per cent) and m females (8 1 per 
cent) (Table 2 ) 

An examination of the series to determine the incidence of the sickle 
cell trait accoi cling to age reveals the following findings The lowest per- 
centage occiu red in new born babies, the sickle cell trait being demonstrated 
in oul) 3 1 per cent (6 in 159) It was also noted that the sickle cell dis- 
tortion in this group was less marked and developed moie slowly than m 
adults with the trait In the negro school children the sickle cell phe- 
nomenon was demonstrated in 8 6 per cent (24 m 270) of those from 6 to 
10 \cars of age. m 9 7 per cent (27 m 277) of those 11 to 15 years of age, 
and in 112 per cent (13 m 115) of the 16 to 20 year old group This slight 
increase in incidence with advancing years is probably not significant The 
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. Table II 

Incidence of the Sickle Cell Trait According to Sex 
Females 


Author 

Number Examined 

Number with Trait 

Percentage 

Miyamoto and Korb 

196 

14 

71 

Graham and McCarty 

944 

72 

77 

Diggs Ahniann and Bibb 

1,297 

106 

82 

Ahmann 

394 

38 

97 

Total 

2,831 

230 

81 

Males 

Miyamoto and Korb 

104 

5 


Graham and McCarty 

SS6 

50 

k Sif 

B randan 

ISO 

10 

HTi rfmm 

Diggs, Ahmann and Bibb 

1,162 

97 

E ;■ : 

Ahniann 

280 

27 


Total 

2,252 

1S9 



frequency of demonsti ation of the sickle cell tiait according to age for the 
entire group of negroes examined, including both the hospital and school 
series, is given in figure 2 

The youngest negro found to have sickled erythrocytes was a premature 
infant, and the oldest was 99 years of age Twelve negroes who remem- 
bered incidents of slave days and the Civil War were still with us in spite 
of the sickle cell trait, which is rather definite evidence that the anomaly is 
compatible with life even beyond the period of life expectancy These 
observations are not consistent enough to lead to very definite conclusions, 
but they suggest that the trait is least demonstrable in moist preparations in 
the newly born, most f i equently observed m childhood and tends to decrease 
slightly with advancing years 

NUMBER EXAMINED IS9 *50 306 300 2C7 252 190 1 ST 13 S 158 105 lei I3S 

NUMBER WITH TRAIT 6 IS 39 39 3S ET S3 IE 14 l| 9 f 9 ,* 


■ 2 



N._ I Id*.. (m II IS 21 28 91 36 41 46 91 96 66 

Sou S<n 10 IS 20 25 30 35 40 45 50 55 65 110. 


AGE 

Fig 2 Thu incidence of demonstration of the sickle cell trait in negroes according to age 




774 


L W DIGGS, C F AHMANN, JUANITA BIBB 


An evaluation of the effect of the mixture of white and negro blood on 
the incidence of the sickle cell trait was attempted by noting the frequency of 
occurrence of the trait m light and very light negroes as contrasted with dark 
and black types It was found that 13 1 per cent (27 in 206) of the lightly 
pigmented negroes possessed the trait, whereas the percentage incidence in a 
comparable series of the deeply pigmented negroes was 7 1 per cent (51 m 
701) The finding of an apparently significantly higher incidence in 
negroes with mixed blood than in pure negroid types must be confirmed 
before we speculate as to its cause, but it suggests avenues for further 
investigation 

In order to determine the effect of the state of health on the incidence 
of the sickle cell trait, comparisons were made of the frequency of occurrence 
of the trait in healthy negro school children and in hospital children of the 
same age It was found that the incidence m the school series was 9 7 
per cent (64 in 662) and in the hospital series the incidence was 9 8 per cent 
(44 m 450) These two series are not entirely comparable in that the ex- 
aminations were made in different localities and the technic used was not 
exactly the same Sydenstricker 11 demonstrated the sickling trait in 5 5 
per cent of 1,800 presumably healthy negro children m the public schools, 
and Brandau 10 found that 6 7 per cent of 150 negro applicants for indus- 
trial work possessed the sickle cell trait These figures are within the range 
of variation of similar series reported on hospital patients From these 
findings we may conclude that a higher incidence of the sickle cell trait 
among sick negroes than among the healthy remains to be proved 

That the method of collection of blood may have an effect on the demon- 
strabilitj of sickled cells is suggested by the fact that in a series of 823 
preparations made w ith venous blood, sickled cells were observed m 10 2 
per cent while in 1,716 preparations made with capillary blood the incidence 
w as 7 4 per cent It was found that the weight of the cover-slip was not a 
factor of importance in the deteirmnation of the sickle cell trait Series 
of pupai ations made on the same patients, using No 1 and No 2 cover- 
slips, mealed a slower and a less complete development of the sickling phe- 
nomenon under the heaviei co\er-shp within the first few hours, but at 24 
houis there was no consistent diffeience 

T in: Sic. vine \nce or tiie Sickle Cell Trai i 

A iiuew of the htciature dealing with the significance of the sickle cell 
trait shows that eaily workers 20,21 considered the demonstration of sickled 
cells to be of definite clinical importance, but w'lth increasing knowledge the 
general trend of opinion has been to assign to the sickle cell trait less and less 
significance It is now generally conceded that the diagnosis of the sickle 
i ell trait m absence of anemia can only be made by use of special methods 
Mich as the* moist preparation or gas chamber, and that the history, pin sical 
signs and ordinary laboratory procedures do not give information which can 
he relied upon fur recognition 0 10 * 2 ** 23 Although many opinions ha\c been 
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expi essed as to the significance of the sickle cell trait, there are few facts and 
figures Observations made m our studies may elucidate certain disputed 
points 

Greenish-yellow discoloration of the scleiae is a common finding in 
patients with sickle cell anemia and is thought by some to be also charac- 
teristic of the sickle cell tiait The sclerae were examined m 438 negroes 
in otir series on whom moist preparations were made It was found to be 
extremely difficult accuiately to describe the combinations of pigmentary 
change encountered The sclerae of many individuals had background 
colors of gray, slate and brown, which were further complicated by black 
and biown macules, by dilatation of superficial vessels giving red appearances 
and by pingueculae The sickle cell phenomenon was demonstrated in 28 
and absent in 313 negroes who were considered to have scleral tints of green 
and of yellow In 97 negroes with no definite discoloration, six were found 
to have sickled cells From these investigations we come to the definite con- 
clusion that the color of the sclerae in negroes cannot be used as a diagnostic 
aid m the detection of the sickle cell trait 

In order to determine whether patients with the sickle cell trait had leg 
ulcers more commonly than did those without the trait, the legs of 304 
negroes were examined at the time moist preparations were made It was 
noted that many negroes had scars and pigmentary changes of some land on 
their legs, most of which could be accounted for by the trauma of barefoot 
years, industrial pursuits and superficial burns from huddling around fire- 
places and red hot stoves Only those cases with definite rounded scars who 
gave a history of delayed healing were recorded as positive No open lesions 
were found Of 258 negroes with no scars of the type found in sickle cell 
anemia, 21 (81 per cent) possessed the sickle cell trait, whereas within the 
gioup of 46 negroes with suspicious scars there were four negroes (8 7 per 
cent) in whom sickled cells were demonstrated Although this series is too 
small and the criteria for judging the ulcerations too indefinite to draw con- 
clusions, it does not support the idea that leg ulcers occur more commonly m 
those with the sickle cell trait than in normal individuals 

It has been generally assumed that negi oes with the sickle cell trait have 
a tendency to develop anemia, but there is little evidence to support this idea, 
beyond the fact that a feiv have sickle cell anemia Cooley and Lee 2 stated 
that “ model ate anemia seems to be the rule among our colored children, and 
that theie is practically no difference in this regard between those with and 
without sickled cells ” Miyamoto and Korb 3 came to the same conclusion 
Josephs 5 found no anemia m 16 children with characteristic sickle cell 
changes In ordei to determine m a normal group whether or not those 
with the sickle cell trait were more anemic than those without the trait, 
hemoglobin determinations by the Dare method were made on 672 negro 
school children Of 65 cases found to have the sickle cell trait, the highest 
hemoglobin reading was 103 per cent, the lowest 60 per cent and the average 
for the group 82 6 per cent In the series of 607 without the trait, the 
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highest hemoglobin was 108 per cent, the lowest 60 per cent and the aveiage 
81 4 per cent Frequency distribution curves in percentage are given m 
o-raphic form (Figure 3 ) These findings indicate that the majority of 
individuals with the sickle cell trait are no more anemic than others in the 
same environment without the trait 



Fxc 3 Frequency distribution curve of hemoglobin determinations m 65 negro school 
children with the sickle cell trait and in 607 negro school children without the trait 

It is not as yet possible to estimate with any degiee of accuracy how 
often sickle cell anemia develops within the group of those whose erythro- 
cytes sickle Seveie cases of sickle cell anemia with chai acteristic symptoms 
and signs often are not recognized, and mild cases with less definite diag- 
nostic signs are seldom detected Sydenstricker 20 estimated that in hospital 
patients the ratio of anemia to the trait was one to nine In a recent survey 
of school children, he found the ratio to be 1 to 50 and adds that “ among 
children admitted to the hospitals and out-patient clinics the numbei is of 
course greater " On the medical and pediatric wards of the Memphis Gen- 
oi at Hospital during a 30 month penod 14 cases of sickle cell anemia were 
recognized Estimating the number of patients with the sickle cell ti ait as 
7 4 per cent of the total number of admissions during the same period, the 
latio of sickle cell anemia to the sickle cell trait is 1 to 40 These figuics are 
mtreh rough estimates, but if approximately correct they indicate that sickle 
cell anemia is much more frequent than is commonly believed and that the 
number attcctcd in the United States alone probably numbers m the tens of 
thousands 

Summary and Conclusions 

1 4 he sickle cell trait was demonstrated b> means of sealed moist 
preparations of whole blood in 8 3 per cent of 2,539 out-patient and hos- 
pital neqiues examined at Memphis, Tennessee, and in 9 6 per cent of 674 
negro >iho<»l children and teachers at Gamc*»ulle, Florida 
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2 The incidence of the sickle cell tiait as demonstrated in moist prepara- 
tions in the combined surveys reported m the literatuie and including- the 
series reported m this paper is 7 3 per cent (619 in 8,453 examined)^ 

3 The sickle cell trait has not been demonstrated m recorded surveys of 
white people, and the only reasonably pioved instances of the sickle cell trait 
m families with unmixed blood have been limited to those of the Mediter- 
lanean stock 

4 Geographical location, sex and state of health do not appear to be 
factors affecting the incidence of the sickle cell trait 

5 In our series the frequency of demonstration of the sickle cell trait 
varied with age, degree of pigment and method of collection of blood, but 
the series are too small and the uncontrolled factors too numerous to draw 
definite conclusions 

6 That the sickle cell tiait in absence of anemia is of little clinical sig- 
nificance is suppoi ted by the following observations 

(a) The trait is compatible with long life 

(b) The incidence in hospital cases has not been proved to be higher 
than in healthy individuals 

(c) Leg ulcers and greenish-yellow discoloration of the sclerae appear as 
frequently in those without the trait as in those with the trait 

(d) Hemoglobin determinations in a series of negro school children 
revealed parallel findings in those with and without the trait 

7 The ratio of sickle cell anemia to the sickle cell trait is estimated 1 to 

40 

8 The importance of the sickle cell trait appears to be limited to the 
relatively small group who in addition to the trait have sickle cell anemia 
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HEART BLOCK IN THE YOUNG* 

By I I Lem ann, M D , F A C P , Nezv Orleans , Louisiana 

It is generally thought that heart block occurs exclusively in persons 
past middle age, chiefly in those of old age A review of the literature of 
the past six years will soon yield a very different impression I have been 
able to find in the literature reports of 99 cases of atrioventricular block oc- 
curung m patients below the age of 30 There are, in addition to these, 
several other titles in the literature to which I have not had access, or con- 
cerning which I am not ceitam The probable number reported is, there- 
fore, approximately 100 In five the diagnosis was made on clinical evi- 
dence only, in all the rest it was substantiated by electrocardiographic 
tracings or phlebograms Some idea of the incidence of heart block in 
general, and m young people under 30 years of age, may be formed from the 
following Paul White 1 states that, “ in an electrocardiographic series of 
9000 patients with cardiac symptoms or signs, atrioventricular block was 
diagnosed m 581 cases (6 5 per cent) Coronary disease was apparently 
responsible in 35 of another series of 69 cases of atrioventricular block (29 3 
per cent), rheumatic infection in 19 (32 2 per cent), congenital defect in 
one, luetic involvement in one, digitalis medication in nine, and an unknown 
factor m four cases ” In an electrocardiographic senes of 3000 patients in 
Touro Infirmary we have had 38 cases of atrioventricular block, (11 com- 
plete block, 6 partial block, 21 delayed conduction time beyond 0 20 seconds) 
One of tire complete blocks and one of the partial blocks were in patients 
aged 22 and 28, respectively By courtesy of Dr Richard Ashman I am 
permitted to quote the statistics of Charity Hospital, New Orleans In 2825 
patients with cardiac symptoms or signs, there were 264 patients with affec- 
tions of the A-V conduction system Of these 264 patients, 14 had com- 
plete block and of these one was 22 years old, 16 had a partial block and of 
these two were 24 and 29 years old, respectively There were 23 other 
patients below the age of 30 with an A— V conduction time of 0 20 seconds, 
or moie Included in these last 23 patients were patients acutely ill with 
rheumatic fever and diphtheria, patients with rheumatic and luetic heart 
disease as well as patients with no definite heart disease Delayed conduc- 
tion time due to digitalis was not included in the series of 23 young patients, 
but was included in the total collection of 264 patients of all ages It be- 
comes apparent, therefore, that heart block m the young is not an extreme 
rarity but rather constitutes an important portion of the total incidence of 
heart block Instances of heart block m children and young people are for 
the most part recorded m scattered and single reports Archigene 2 collected 
39 cases This collection and those of Yater 3 (30 cases of congenital heart 

♦Read before the Association of American Physicians, Washington, D C, May 9, 
1933 Received for publication June 7, 1933 

From the Department of Medicine, School of Medicine, Tulane Unnersity, and The 
Medical Service, Touro Infirmary 
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block), Wood and Rogers 1 (six cases of congenital heart block), and the 
personal series of Sprague and White 5 (11 cases of juvenile block), are the 
most important Their bibliographies serve as the chief guides to the litera- 
ture 

The frequency with which heart block occurs in the young is not the only 
astonishing feature Equally surprising is the lack of serious symptoms in 
many patients and the ability of these patients to carry on the most strenuous 
lives In many of them the bradycardia was the only finding of note, and 
even this was discovered m some instances accidentally at routine examina- 
tion The patient of de Massary and Lian, 6 who had had a bradycardia 
from his earliest yeais, engaged m the most violent sports (horse racing, 
fencing and automobile racing) and had never suffered the slightest incon- 
venience until his thirty-thu d year when he began to have syncopal attacks 
Others have gone through operations and severe illnesses such as pneumonia 
and whooping cough, as well as the childhood exanthems There are on 
record six well authenticated cases of young women with heart block who 
have gone through pregnancy and confinement without difficulty, and ap- 
parently without any subsequent damage T Stokes-Adams syndrome was 
present in only a minority of the 99 cases Clerc 8 estimated its incidence as 
30 per cent in the series gathei ed by his pupil Archigene 2 It did not seem 
to be more frequent in complete block than in pai tial block 

'1 he prognosis is thus much less serious than would have been anticipated 
In many, in fact m most, of the cases lef erred to in this collection of ap- 
proximately 100 the block was peimanent, and the block was known to exist 
through many yeais It is to these lasting blocks that I desire to call your 
attention rather than to the evanescent blocks incident to infectious disease, 
though in passing it may be stated that these latter probably occur more 
frequently than is usually thought The patient of de Massaiy and Lian 0 
to whom reference has alieady been made, had a biadycardia at bath His 
svneopes began and the heart block was proved when he was 34 He was 
still lning 10 ) ears later The bradycauha of Calandie’s 9 patient also dated 
from birth, the heart block was proved at the age of 21, when the patient 
still had no sjmptoms Zandei's 10 child, who was se\en in 1912 when the 
diagnosis was established, was seen again in 1925, 13 years later, when he 
had no complaint Two cases are rccoided in the literature, that are not in- 
cluded m the group of 99 but that are worth recording in this connection 
Taussig's 11 patient of 70 knew, according to her family, that she had had 
since birth a slow pulse, accompanied by nervous crises She had boine 
children Jacquier’s 12 patient of 78 had a slow pulse, noted in the first days 
of his life, remarked upon by his doctor at that time, and the bradycardia 
continued throughout Ins life At 78 his pulse was 26 on awakening, 32 
after he walked a few- minute*, or climbed the stairs lie had never had 
svucope or \ertigo While it is true that absolute proof of heart block 
throughout these long Inc* i* lacking, the presumptne evidence is extremely 
strong. Wilhu* ” observed the course of his patient from 41 to 57 years 
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of age She had known of the bradycaidia since the age of 36, and pre- 
sumably it dated to diphtheria at 31 She had had no syncope nor any 
symptoms related to the heart Hyman’s 11 patient, who was shown to have 
a complete block at 57, had known of his slow pulse since the age of 12, and 
could always get sick leave from school by having his pulse counted He 
had worked m all corners of the world under arduous physical and mental 
conditions At 57 he had no syncope, and his physical examination revealed 
nothing of importance other than heart block While m general, young 
patients with heart block often live normal lives, still it must be recorded 
that they are liable to sudden death Aldrich’s 15 patient died on entering 
the water to swim, although she had pie\ lously swum frequently 

We must, of course, in these young patients look for causes of heait 
block entirely different from those found in the aged , m the latter, arterio- 
sclerosis, coronary disease, and myocardial fibrosis constitute the chief basis 
White 5 considers the following classes of heart block in the young from 
an etiological standpoint* (1) acute infections, (2) rheumatism, (3) con- 
genital abnormalities, (4) trauma, and (5) idiopathic, he has himself 
leported examples from each class Of the acute infections he places diph- 
theria foremost, an opinion concurred in by Clerc 8 White 5 writes, how- 
ever “ When dissociation of the auricles and ventricles arises in the course 
of acute diphtheria, the patient is critically ill, and m the great majority of 
cases does not live long It still remains to be demonstrated conclusively 
that diphtheria is the agent responsible for heart block lasting more than a 
few dajs A study we have recently made of 100 patients following severe 
diphtheria, has revealed no persistent heart lesion ” Butler and Levine, 16 
on the other hand, after studying a group of 20 patients with proved heart 
block without the customary causes, such as coronary heart disease, digitalis, 
fever, and rheumatic infections, and finding m 50 per cent a history of diph- 
theria in childhood, in contrast with a history of diphtheria in only 6 per 
cent of 600 consecutive controlled surgical cases, came to the conclusion 
that “ diphtheria m childhood appears to be an etiological factor in the 
development of heart block in later years ” At any rate diphtheria looms 
large in the histories, and in some cases a block dates back to the diphtheria 5 
Various othei infections have been incriminated because of the heart block 
developed m their course Influenza has been definitely so connected, as 
has typhoid Most important, of course, is the iole pla>ed by rheumatism 
The block may be temporary or permanent 

Heart block was congenital m 42 of the approximately 100 published 
cases This chapter of congenital heart block has in recent } ears dominated 
the picture of juvenile block m the literature Yater 3 in 1928 gathered 29 
cases (some are included m Archigene’s 2 series), and added one of his own 
Wood and Rogers 4 in 1932 added six more cases from the literature with 
one of their own To this total of 37 I now add three more from the recent 
literature (Sprague and White,® Svejcar and Francova-Helbichova, 17 and 
Godfrey and Palmer, 18 as w r ell as two moie from Archigene’s series (de 
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Massary and Lian, and Calandre) ), which seem to me to deserve to be con- 
sidered congenital This makes a total of 42 cases of congenital heart 
block 

Congenital heart block is apparently related to congenital anomalies for 
evidence was usually present m the reported cases warranting the diagnosis 
of these latter Chief among these anomalies was the presence of a defect 
in the interventricular wall, giving rise to a loud systolic murmur heard over 
the whole precordium, to cyanosis and to club fingers Carter and 
Howland 19 have pointed out that an abnormal fetal development of the ven- 
tricular cavities and the interventricular septum may involve a group of 
cells later to become the A— V node and the upper part of the main stem of 
the conducting system Indeed, as these authors state, in view of the definite 
relationship between the main tiunk of the conduction system and the inter- 
ventricular foramen, it is interesting that more frequent disturbance of the 
conduction system is not met with when anomalies of the septum are present 
Unfortunately only foui 20 autopsies have been reported on patients with 
congenital heart block All of these showed septal defects Other abnor- 
malities suspected, but not proved, were aorto-pulmonary patency, pulmonary 
artery stenosis, and pulmonary valve stenosis It has been suggested by 
Yater 3 that prenatal endomyocarditis might be responsible for congenital 
heart block The mother of the Wood and Rogers 1 patient had had rheu- 
matic infection in her pregnancy There is no evidence that antenatal 
syphilis pla)s a role One of the children with heait block was found at 
autopsy to have a lymphangio-endothehoma of the A-V node 21 

The following two cases illusti ate in general the points already outlined 
The first one possesses interest from a diagnostic and prognostic standpoint 
in certain particulars not hitherto stressed 

Case I 

A young man, aged 28, m vigorous health and of athletic type and habit, two 
hours after his usual horizontal bar exercise, September 19, 1930, developed a thump- 
ing m the heart region which had continued until he consulted me September 23 
ShortK after the thumping began he developed a pain m the sternal region which 
continued during lus waking hours until September 22, it was not agonizing but 
rather like a prewire Neither the thumping nor the pain was aggravated by exercise 
md neither interfered with his sleep When he awoke September 20 and 21 these 
svmptoms reappeared lie continued with his work September 20, although whenever 
lu got up lie was dizzy He still did not consider himself ill and drove his automobile 
lor a week-end \isit some forte miles on Saturday, September 20 On September 21, 
after he had retired he began to have cold sweats and waves of heat beginning at his 
It ;s and coining up over Ins body He vomited after being given a purgative, and 
soon thercatter lost consciousness ami apparently fell down trying to get out of bed 
i he noh» of the fall brought his host into his room The unconsciousness lasted 
live minutes A doctor summoned found the pulse 24, and it remained 2*1-30 all day 
'uptuaher 22 I he patient drove himself back to town the morning of September 
23. and at tin time of his consultation f3 pm) felt as well as he ever did 

He had hid me isle-. mumps, scarlet fever and pneumonia in childhood, denied 

u»i’g h >d riieur.nt'stn o'* diphtheria lie had had no venereal disease 
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The physical examination revealed nothing of importance The heart rate was 
72 and regular There was no murmur The blood pressure was 108/70 The 
fluoroscopic examination revealed a heart of normal size The next few days he con- 
tinued to have dizzy spells On September 26 he was examined for life insurance by 
another doctor who found the heart rate 40 By the time the patient came to me, 
half an hour later, the heart rate was again 72 An electrocardiogram was made 
immediately and fortunately he was caught m a period of complete block This elec- 
trocardiogram, September 26, 1930, showed an inconstant atrioventricular block (2 1 
at times, at other times no block was present) , P R , 0 28, when all auricular impulses 
passed to the ventricle, QRS, 014 (intraventricular delay) R x , R 2 , R 3 slurred, 
left ventricular preponderance He was given barium chloride % grain three times 
a day from Septembei 28 On Octobei 3 the note was made that he had had no 




Fig 1 Case I (Age 28 9/26/30 ) Electrocardiogram Inconstant atrioventricular 

block (2 1 at times, at other times no block was present) PR, 0 28, when all auricular 
impulses passed to the ventricle QRS, 0 14 (intraventricular dela> ) Ri, R», R> slurred 
Left ventricular preponderance 

dizzy spells A second electrocardiogram was made October 4 Sinus lhjthm, 
auricular and ventricular rate, 60, PR, 0 16, QRS, 0 12 (intraventricular delay) , 
no atrioventricular block , R v R 3 notched , R_ slurred , T 3 inverted , right ventricular 
preponderance The barium was discontinued after October 23 In June 1931 he 
reported that he had had for three or four weeks fleeting sensations of imminent 
fainting three or four times daily At times also he had had sharp sudden pains near 
the upper part of the sternum, only for a minute which cut short his breath At this 
time the heart and pulse were 72 When seen on March 28, 1933, he reported that he 
had not had the slightest indication of trouble, no dizziness ever, had been swimming 
without discomfort, during this winter he had paddled a pirogue three or four miles, 
and had hunted, walking knee deep in water and mud, all without trouble He had 
been married 18 months The physical examination showed nothing new heart, not 
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l'u. 2 Case I (Age 28 10/4/30 ) Electrocardiogram Smus ihythm Auricular 
and ventricular rate 60 P R , 0 16 Q R S , 0 12 (intraventricular delaj ) No atrio- 
\uuricular block Ri, R 3 notched, Ra slurred, T 3 inveited Right ventricular preponder- 
ance 





1 in i t i t I ( \«e JS 3/2S/33 ) Electroc trdiogram \uncular and ventricular 
rue o.- Pit, Ulo Kb. 010 bx ,-j notched, T. inverted, S-T,-. elevated Bundle 
’■'3 .v*i M O prv.1 sb\ right 
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enlaiged, no murmui Blood pressuie 116/82 Electrocardiogram auricular and 
ventricular rate 65, PR, 016-f, QRS, 010, S 1 _ 2 _ 3 notched, T 3 inverted, S-T,_ 2 
elevated, bundle bianch block, probably right 

Here then is a heart block of unknown etiology, apparently coming on abruptly, 
giving rise to frequent Stokes-Adams attacks which were controlled by the adminis- 
tration of barium chloride and did not return after its cessation Although the 
electrocardiogram continued to show, after two and one-half years, evidence of 
intraventricular conduction disturbance (bundle branch block) the patient suffered 
no inconvenience This patient differs from otheis reported first m that the block 
was not constant, second that the Stokes-Adams symptoms were severe, and third 
that with the passing of the atrioventricular block there remained bundle branch block 

Case II 

A young woman 23 years old was brought to my attention by Dr W R Wirth 
In 192S she underwent a routine examination preparatory to entering gymnasium 
classes at the YWCA Her slow pulse was noted and she was advised to consult 
her family doctor When I saw her in December 1932, she had been attending these 




Fig 4 Case II (Age 23 12/5/32 ) Electrocardiogram Complete atrioventricular 

block Auricular rate 90 Ventricular rate 55 Q R S , 0 07 Right ventricular pre- 
ponderance 

classes foi four yeais They consisted chiefly of setting up exercises She felt no 
bad effects, rathei she usually felt better after them Swimming 40 feet, however, 
caused marked dyspnea , and she also had some dyspnea after dancing or after running 
three blocks She had never fainted, nor had any dizziness There was nothing of 
interest in her past history She had had measles and mumps as a child, she denied 
having had diphtheria or rheumatism Tonsillectomj had been performed in Sep- 
tember 1930 on account of occasional sore tin oat She had had influenza in 1918 but 
it was not severe 
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The physical examination revealed a young woman in apparent full health, and 
was negative except for heart findings Heart and pulse rate weie 50, and regular 
There was a loud systolic murmur at the apex transmitted out to the left antenoi 
axillary line The same murmur was heard over the base and ovei the whole pre- 
cordium Blood pressure 120/60 Fluoroscopic examination no enlargement of the 
heart On one occasion, when the patient was made to hop 100 times, the heart rate 
did not increase (56 before, 58 after hopping) Slight dyspnea was noted after 
exercise Electrocardiogram complete atrioventricular block, auricular rate 90, 
ventricular rate 55 , Q R S , 0 07 , right ventricular preponderance 

This patient with a heart block of unknown origin has suffered little or no in- 
convenience m the four years that it has been recognized or suspected. In the absence 
of any history of diphtheria or rheumatism, we must attribute it to the influenza in 
1918, or to the frequent sore throat The murmui represents, in all probability, the 
endocardial damage done by the same factor We find no basis in the history, oi in 
the physical examination, for assuming that the block is congenital, or due to septal 
anomaly 

Case III 

This case was brought to my attention by Dr Maui ice Sullivan A young man, 
aged 32, without complaint was sent home fiom one of the Civilian Reforestation 
Camps because of a bradycardia discoveied at loutine physical examination Oui 
physical examination showed the apex beat just beyond the left nipple line and a 
systolic murmur at the apex The electrocardiogram revealed a complete atrio- 
ventricular block, the auricular rate being 65, the ventricular 42 The patient denied 
ever having been ill except for influenza in 1918 

Case IV 

A young woman aged 31, in apparently peifect health, had two attacks of syncope 
in which the heart rate was counted by competent physicians as 30 An elect! o- 
cardiogram taken in an interval failed, however, to show any disturbance of rhythm 
or conduction We can, therefore, only surmise that we were dealing with a 
transitory block 

Summary 

A review of the literature shows that heart block in the young is by no 
means a rare condition Of approximately 100 cases, about 42 per cent 
.ire congenital and associated with a developmental defoinuty Diphtheria, 
rheumatism and influenza are important etiological factors Theie is reason 
to believe that heart block in hearts not the site of degenerative changes is 
not incompatible with long life Many patients have no Stokes- Adams 
attacks and sutler no inconvenience On the other hand, the possibility of 
its existence should be considered when we are dealing with fainting spells 
and comulsive mo\cments m the young 
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AMEBIASIS 

The reports m the press of an outbreak of amebic dysentery in Chicago, 
which has apparently been traced to infected food handlers, should draw the 
attention of the medical profession to what Craig 1 has called “ the amebiasis 
problem ” 

Though amebic dysentery and its most frequent complication, hepatic 
abscess, are seen with relative frequency in the southern states and are not 
rare in the northern part of this countiy, it is not in connection with these 
outspoken clinical manifestations of amebiasis that the mam problem exists; 
it is lather with the far greater number of instances in which amebiasis is 
present without producing any chai acteristic symptoms The stools of these 
latent cases of amebiasis are more apt to contain the Endameba histolytica 
in its encysted than in its vegetative form, and since it is the amebic cyst 
which serves to transmit the disease, each latent case is a potential source of 
danger to others The disease which is latent in the “ carrier " may, when 
transmitted to another, assume a virulent dysentenc form Human “car- 
riers’ 1 are believed to constitute the chief source from which, by tiansmis- 
sion of infected fecal material, arise the acute cases of amebic dysentery in 
this country The role of certain animals, rats, pigs and dogs, which have 
been show'll to be occasional carriers, is probably a relatively minor one 
The amebic cvsts in human or animal feces are sufficiently resistant to remain 
\iable for a number of days, or even weeks in a moist medium 2 Flies may 
carry such infected fecal matciial in then digestive canals and deposit 
amebic cysts in their feces on human food Water supplies may become in- 
fected and serve as a medium for the transmission of the cysts More usu- 
ally it is the hands of the “ carrier ” which become contaminated and inocu- 
late the food supply of others The carrier who is also a food handler is the 
chief source of danger A survey in Chicago in 1927 showed that 2 35 per 
cent of the 1148 food handlers examined were carriers of the Endameba 
histolytica 3 

An even more important aspect of the problem of latent amebiasis is 
the possible effect of the chronic subchmcal infection on the carrier himself 
'1 be number of cast", of amebic dvsentery and of amebic abscess that occur 
m dll', eountrv vtarlv cannot be exactly stated, but to judge by the reported 
cbv-. this number would not exceed a few thousand The results of sur- 
uvs hj competent authorities would indicate, however, that the cases of 
1 item umchi.iMx in the I'mted States must be numbeitd in the millions 

' u< , C I flic m tl>’ probkin, Jr Am Mu! Assoc, 1932, xcviti, 1615-1620 
: \Vi< ur I*. ,rd V, ii.it r \ On the wabiiitv of cWs of Endameba histolytica under 
>r i, \n» Jr Troy Mu! 1932 xi». 3SI-587 

'V.iiinv-u, C •s K\ij\ B, and Caith'.J C A sur%t} of amt-bic d> .cnUrj m 
t >. ■* J~ Am. Mid A> • -s. , I'ljv, xin 52.^ 
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Craig, 1 in 1932, aftei a review of these surveys, concluded that “ enough has 
been done to warrant the statement that it is conservative to estimate that 
between 5 and 10 pei cent of the people of this country harbor Endameba 
histolytica " 

The results of these surveys have been discounted by some on the as- 
sumption that there must exist avirulent strains of endameba not readily dis- 
tinguishable from the Endameba histolytica Brumpt has described such 
avirulent species His work, however, lacks confirmation and is contra- 
dicted by the mass of experimental work showing that the cysts from cases 
of asymptomatic amebiasis are pathogenic to animals and, as Walker and 
Sellards showed, also to man A moie difficult question to answer is 
whether latent amebiasis in humans is always accompanied by pathological 
lesions Evidence to the contrary is not available, but neither is there on 
record a sufficient number of autopsy studies on cases of latent amebiasis to 
yield conviction that lesions in the intestines of such cases are always pres- 
ent The most important contribution in this field is that of Bartlett, 4 from 
Egypt, during the World War He described the postmortem findings in 
11 cases which had never in life presented symptoms of diarihea or dysen- 
tery but had shown Endameba histolytica in their stools All were found 
to show amebic ulcerations, in some instances extensive, in their colons 
Sufficient scatteied similar cases are on record to show conclusively that very 
definite lesions may exist without sufficient symptoms to attract attention 
It is believed by some that a constant process of formation and healing of 
small ulcers probably goes on in the large bowel of these asymptomatic cases 
On the other hand, Andrews and Atchley * found little evidence of occult 
blood in the feces of carriers of Endameba histolytica From animal ex- 
periments it would seem that the endameba cannot persist in the lumen of the 
bowel without attacking the mucosa In view of the importance of the ques- 
tion, it is highly desuable that further investigations should be carried out 
A conservative position must likewise be taken as to the question of con- 
stitutional symptoms due to latent amebiasis It is certain that many cases 
are entirely asymptomatic It is probable, however, that m certain instances 
vague digestive discomforts, neuralgias and general asthenia, may be caused 
by the otherwise latent amebic infection 

In view of the constant advances that have been made in the therapy of 
amebiasis, it is perhaps leasonable to believe that a safe, efficient, and not 
too expensive remedy may be available with which to attack the problem 
offered by the truly appalling number of latent cases of this disease 

It is apparent, howeter, that no program can, nor perhaps should be 
formulated, until further data have been accumulated bearing on the pa- 
thology and the constitutional effects in humans of latent amebiasis The 
collection of such data is almost entirely dependent upon an awakening of 

* Bartlett, C Quart Jr Med , 1917, x, 185 , Quoted by Craig, C F Pathology of 
amebiasis m carriers, Atn Jr Trop Med , 1932, xn, 285-299 

s Andrews, J and Atchley, F Negati\e occult blood tests m carriers of dysentery- 
producing Endanuba histolytica , Jr Am Med Assoc, 1932, xcix, 1340-1342 
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interest among physicians as to the practical importance of this whole ques- 
tion So far, we owe our knowledge of the subject largely to the devoted 
labors of a relatively few men many of whom are primarily parasitologists 
The clinician has the opportunity to make important further contributions 
The average hospital has lagged far behind present day methods m the 
diagnosis of amebiasis Parasitology is in general the weakest department 
in most clinical laboratories The examination of the stool is usually the 
most perfunctorily carried out of all laboratory procedures Dougherty 0 
reports results obtained from the records of the larger hospitals in 13 south- 
ern cities between 1927 and 1931 " Endameba histolytica was demonstrated 
in the stools of 396 cases leported, and out of this number 336 were in hos- 
pitals with complaints directly referable to acute or chronic amebic dysen- 
tery or abscess of the liver ” One must deduce that in five years in the 
larger hospitals of 13 cities only 60 cases of latent amebiasis were discovered 
During this same period in 1930 Faust 7 conducted a survey of the patients 
in the Charite Hospital m New Orleans He found 27 2 per cent of infec- 
tions with the endameba in the male medical wards, 13 1 per cent in patients 
in the female medical wards, 25 2 per cent m the obstetrical wards and 8 27 
per cent in medical students. His single survey of only 1100 individuals 
disclosed 150 cases of amebiasis The failure of our present routine diag- 
nostic measures in general hospitals can scarcely be more strikingly demon- 
strated It is probable that the more general adoption of cultural methods 
for the ameba would result in an awakening of fresh interest in the diagnosis 
of amebiasis The preparation of the medium has of late been much simpli- 
fied The giowth contains the protozoa in the vegetative form and in rel- 
ative abundance, especially in subculture The time involved is probably 
no greater than what is required for adequate examination of fresh speci- 
mens and less than that demanded by the preparation and study of hema- 
to\) lin stained smeais Moreover the cultural method in many hands 
(Stitt, 3 Craig, Spector °) yields a higher percentage of positives than study 
of smears Finally, the stimulus of definite diagnostic findings might 
awaken phjsicians and clinical pathologists to a more careful consideration 
of the clinical aspects of these latent forms of amebic infection 

0 Dircrnsn, M S , Jr. Amebiasis, a public health problem m the cities of the southern 
United States, Am Jr Trop Med, 1933 xin, 317-327 

' F wist, E C The incidence and significance of infestation with Endameba Imtolytica 
m New Orleans and the American tropics, Am Jr Trop Med , 1931, xi, 231 

* Stitt E R The diagnostics and treatment of tropical diseases, 5th Edition, 1929, P 
B1 ikt>tcn Son'* and Co . Philadelphia, p 193 

9 S* i cm i It K A comparative study of cultural and immunological methods of diagr- 
i.oMujt infection* with Evdamcha lustolxlua, Jr Prev Med, 1932, % i, 117-128 
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Life tu the Making By Alan Frank Guttmacher, Associate m Obstetrics, Johns 
Hopkins University, with the assistance of Ellery Rand 297 pages The 
Viking Press, New York 1933 Price, $2 75 

The author, in a free-flowing and interesting style, has recorded the story of the 
development of our present knowledge of sex He has brought into a logical sequence 
facts that to most of us were uncorrelated bits of sex knowledge In so doing he has 
drawn upon a wide knowledge of very diverse realms of scientific literature, and has 
given to his book real value as a reference volume 

The book is divided into six parts The first deals with the numerous misconcep- 
tions that have arisen during the ages concerning the way m which life begins and 
ends, with a detailed account of our present knowledge of the sperm and egg The 
second part deals with different types of sex behavior Here the author does not limit 
himself to man but records many of the observations that have been made of the sex 
life of animals This portion of the book will be of as much interest to the biologist 
as to the physician Indeed, the reviewer, who happens to be a physician, believes he 
found this section interested him more than did any other part of the whole book 
Another section points out that in spite of the numerous advances that have been made 
in sex knowledge, man is today still as unable to control sex or even to determine sex 
before birth as he ever was The last section of this book deals with twins, and be- 
cause the author himself is an identical twin the records of his personal feelings on this 
matter have a special appeal 

Nurses, physicians, and biologists will find this book of great interest, but possibly 
the average adult layman, for whom the book has been especially written, will be dis- 
appointed The rather startling outer cover will be likely to attract the layman, but 
the very complete historical sketches, combined with the great number of scientific 
facts, may overwhelm him and cause him to lose interest These same features are the 
elements that make Dr Guttmacher’s work of great value to all those really interested 
in biological and medical problems, and of particular interest to those who specialize in 
obstetrics and gynecology 

L B 


Osteitis Deformans A Review of the Literature and Report of Eleven Cases Pub- 
lic Health Service Bulletin No 209 By J W Kerr, Medical Director, United 
States Public Health Service Washington Government Printing Office 1933 
Price, 10 cents 

This Bulletin, comprising 122 pages with bibliography, contains a review of re- 
ports appearing in the literature during the period 1876 to 1928 and also reports upon 
11 additional cases from among beneficiaries of the Public Health Service The 
analysis is approached from the standpoint of the history of the disease, its geo- 
graphical distribution, and the occurrence of similar disease in animals Its frequency 
m man, hereditary factors, race, sex, color, occupation, mental status, environment, 
habits, and mental attitude of patients are considered General symptomatology, or- 
der of involvement of bones, other features such as the appearance of syphilis and 
malignancy, and associated disorders of the vascular and gemto-urinary system, blood, 
skin and its appendages, eye, ear, neurological and psychiatric components are dis- 
cussed The chemistry, changes in ductless glands, and other pathological bone 
changes are referred to Salient points in diagnosis are outlined and past views on 
treatment recorded 
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The outstanding features of the disease as reported appear to be a gi eater preva- 
lence in cold climates, hereditary factors, lack of association with syphilis, its liability 
to affect the special senses, and sarcomatous formation From a pathological stand- 
point, the author consideis the disease closely related to osteomalacia and possibly 
identical with osteitis fibrosa and leontiasis ossea Because of then similarity in 
pathology during some stage of the disease, the author suspects that all may be due to 
the same underlying cause He says “ Its etiology is unknown Discovery of the 
cause will probably throw light on this whole group of diseases Every effoit should 
be made to detect cases and record the results Systematic research should be con- 
ducted to clarify the etiology and abnormal metabolism The bearing of heredity, the 
functions of the internal secretions, the newer views legarding nutrition and the 
tendency to malignancy should all be taken into account in attempts to throw light on 
the underlying cause of the affection ” 

VV L T 

Psychoanalysis and Medicine A Study of the JVish to Fall III By Karin Stephen, 
M A , M R C S , L R C P , Sometime Fellow of Newnham College, Cambridge 
238 pages The MacMillan Company, New York 1933 Price, $2 50 

Dr Ernest Jones, in a shoit preface to this book, states “It would be hard to 
think of a better introduction to this complex study, than that which her book offers ” 
With this statement, we heartily agree Written m a clear, logical manner, it is free 
from the exaggerations that so frequently mai books on the subject of psychoanalysis 
The average phjsician may not agree with many of the concepts here elucidated, but 
he will nevertheless find much that is helpful in understanding the chronic invalid 
Although of chief value as an aid in dealing with psychoneui otic conditions, it should 
be of help in understanding the mental phases of organic disease 

A C G 

History of Urology Volumes I and II Editorial Committee Branspord Lewis 
Chairman, Edgar G Balltnckr, William A Frontz, and HoiurR G Hamer 
m 4-385, 17 x 24 cm Williams and Wilkins, Baltimore 1933 Price, $8 00 
for 2 volumes 

This two-volume work on the history of uiology was prepared under the auspices 
of the American Urological Association, and has been written by the editorial com- 
mittee composed of Drs Brans ford Lewis, Edgar G Ballenger, Homer G Plainer, and 
\\ ilham A Front/, together with 26 other collaborators 

While it is a general lustorj of urologj and depicts m a verj interesting way the 
knowledge of this specialty back to earlv historic times, the greater bulk of the work 
is, nevertheless, devoted to a more detailed exposition ot the lustorj of urology m the 
United States Special sections are given over to the description of the development 
of urologv in certain elected American medical centers In addition to this geo- 
graphic method of presenting material, there are separate chapters on special topics, 
Mich as, “'losts and Chemicals,” “Diagnosis in Urologj,” “Focal Infections,” and 
* Bictcriologv ’ For the most part the book is verj readable, even for those whose 
m >m interests are not m this held it is alwavs interesting, and in some sections it is 
distinctly amusing 

l he striking advances made in this specialtv and the great reduction in operative 
n.ort ditv ia the surgical procedures are furciblv presented 'llicse volumes constitute 
t non. worths contribution to the in-torv of modern medicine 'ihe> will interest not 
**’d\ urologist-, but all phvsiciuis who wish to obtain a sound perspective in consider- 
ing tin , the or* ".peci dizatton or who desire to aequunt themselves with die status of 
in* urohigv 
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To Be oi Not to Be A Study of Suicide By Louis I Dublin, Ph D , and Bessie 
Bunzel, M A Harrison Smith and Robert Haas, New York 1933 
The statistical method has been the chief tool at the disposal of the authors for a 
study of suicide They have brought together the mam facts on the subject, pointing 
out, however, that there are many aspects of the problem and that it is not possible to 
cover all of them m a small volume They have compiled data on the frequency of 
suicide among various groups , on the changing rates from year to year , on the age, 
sex, and racial factors, on uiban and rural incidence, together widi methods used by 
those taking their own lives Factual material derived from older historical, philo- 
sophical and religious sources are presented, with a compilation of the scattered find- 
ings of other investigators 

The book touches upon suicide among primitive people, upon the teachings, 
religious and ethical, which tend to encourage or prohibit , upon the prevailing senti- 
ments and customs being crystallized in law , and upon causes and prevention Hard- 
ships of various kinds, including ill health, mental abnormality, physical pain, de- 
formity, loss of honor, position, freedom, and love are all mentioned as objective 
causes But aside from tins, the authors point out that there is the more important 
factor of the serious emotional maladjustments and conflicts that underlie attempts at 
suicide These individual emotional conflicts which often lead to suicide are in other 
instances modified, sublimated, or given a conventional solution in accordance with 
public opinion 

The authors regard prevention of suicide as involving an understanding and an 
appreciation of the individual motives and emotional conflicts lying behind such at- 
tempts They review some of the mental mechanisms prompting such acts and de- 
scribe plans alreadv in operation for the prevention of suicide 

W L T 

The Adolescent Boy By Winifred V Richmond, PhD, Psychologist, George 
Washington University, and St Elizabeth's Hospital, Washington, D C 233 
pages Farrar and Rinehart, New York 1933 Price, $2 SO 
Adolescence Studies in Mental Hygiene By Frankwood E Williams, M D , 
former Medical Director, National Committee for Mental Hygiene 279 pages 
Farrar and Rinehart 1930 Price, $2 50 

Physicians are frequently faced with the necessity of counselling parents and 
their adolescent patients during the “ crisis of life ” Not all physicians have had the 
good fortune in their medical school days to have a series of lectures on the psychology 
of childhood, nor have they been able to complete a course of instruction in a child 
guidance clinic These two books which, since they deal with different aspects of this 
subject, are here reviewed together, constitute an excellent symposium on die problems 
of adolescent adjustment 

Dr Williams’ book, which has gone through three large printings, is a collection 
of eleven of his previously published essays It is a volume which will appeal to the 
sophisticated reader, inciting critical thought and challenging clearer thinking On 
the other hand, it will give iery little solace to the troubled parent 

The book is readable and lends itself well to quotation Something of its quality 
and the author’s point of view may be gained from some excerpts “ Mental Hygiene, 
like medicine, is an art not a science Ability to work m the field of mental hy- 
giene is not a matter of good will or good intentions It is a matter of knowledge 
It is a field for the expertly trained At present the field is one for cooperate e 
effort on the part of the psy cluatrists, psychologists, educators ^and social workers, and 
success comes from a pooling of effort ” “ We try to force upon youngsters \ery un- 
healthy ideals Nobody knows as does the psychiatrist how devastating the dam- 
age has been to thousands of men and women through these unhealthy ideas” 
“ Parenthood is the only profession that can be practiced m America w ldiout definite 
instruction and preparation Any one may become a parent One learns therefore 
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on the job while occupied at the same time with many othei time-consuming and 
energy-consuming jobs There is no mote inadequate method of learning than this 
nor one more wasteful of material It is not surprising, therefore, that out of this 
situation come emotionally warped and nusshapen personalities, some who protest 
vigorously — through their delinquency — others who become overpowered and tend to 
give up the conflict or to minimize it by retiring emotionally within themselves, a more 
agreeable type of child but probably a less healthy type than the former ” 

Dr Richmond first wrote a book on the “Adolescent Girl,” and apparently its 
success has led to the production of this very easily read and logically constiucted 
book of eight chapters on the “ opposite sex ” It begins with a survey of the anthro- 
pological and histoncal background against which our modern youth must play his 
part, then logically takes up the problems of puberty with its deficiencies and ab- 
normalities As crime m recent years has become a very definite problem of ado- 
lescence, there is a discussion of the delinquent boy, but fortunately more than half 
of the balance of the book is devoted to the normal adolescent It concludes with a 
discussion of “The Boy at College” and “The Young Man and the Changing 
World ” The author reminds us that “ in the light of our present knowledge we can 
review the mistakes of their up-bringing, can wish that we had been less arrogant, less 
short-sighted, less occupied with material things, and more interested in the intangible 
values of life We have not given them the full measure of our confidence and un- 
derstanding and even what we might have given them m preparation for the hard- 
ships they must undertake ” 

J L McC 

Mental Deficiency Due to Buth Injuues By Edgar H Doll, Ph D , Winthrop M 
Piielps, M D , and Ruth T Melcher, M A , Tiaimng School at Vineland, N J 
275 pages Macmillan Company, New York 1932 Price, $4 50 
'llus book represents a very thorough study of birth injuries m the leading insti- 
tution of this country foi the care of mentally defective individuals It is a timely 
report because of the ever apparent results of poorly handled obstetrical cases As is 
pointed out m the pieface “The limitations of professional information and skill 
render both diagnosis and treatment experimental, no matter from what angle the 
patient was considered The best medical judgments describe the condition as Little’s 
Disease, and offered no hope of amelioration ” 

llus book thoroughly reviews the literature on the subject of birth accidents and 
anal j zes the diagnosis of these neurologically handicapped patients The book is fully 
illustrated and takes up the case histories of twelve such cases A full bibliography, 
also, is given 

1 lu.ro is a great deal of misunderstanding m the medical profession on the matter 
of mental ability as measured through its functional expressions, language or move- 
ment. Unfortunately, the average practitioner does not realize that standards of 
normal mental development are built upon observation of total responses of mentally 
and physically average children m given situations When a pet son is so seriously 
limited in motor activity as to inter t ere with lus ability ‘to express himself either 
tluougli language or manipulation or both, vve cannot directly compare Ins responses 
to test situations with those of the average child Fortunately, this book fully dis- 
cUjsOs this question and helps to evaluate mental testing of neurologically injured pei- 

->oiis 

Perhaps the n o^t interesting and must valuable pait of the book is the chapter on 
Physical Thcr tp> which takes up the training of these unfoitunates and gives a ray 
ot hope to the obstetrician who has officiated at bringing into the world a child who 
vp» iruuiy ’s doomed to a hie of hopelessness 

fne reviewer leeL that tins book is veil worth the time it takes to re id it, and 
u «t it * ill vtu.ini tie turthcr 'est in.li m this very important subject 


J L McC 
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Acknowledgment is made of the following gifts of publications to the Library by 
members of the College 

Dr Milton A Bridges (Fellow), New York, N Y — one book, “Dietetics for 
the Clinician ”, 

Dr H Sheridan Baketel (Fellow), Jersey City, N J — one reprint, 

Dr Oscar W Bethea (Fellow), New Orleans, La — five reprints, 

Dr Hyman I Goldstein (Associate), Camden N J — one reprint, 

Dr Ronald L Hamilton (Fellow), Sayre, Pa — two reprints. 

Dr George H Hoxie (Fellow), Kansas City, Mo — two reprints, 

Dr Oliver T Osborne (Fellow), New Haven, Conn — two reprints. 

Dr Frederick R Taylor (Fellow), High Point, N C — one reprint, 

Dr John Russell Twiss (Fellow), New York, N Y — three reprints, 

Dr Joseph B Wolffe (Associate), Philadelphia, Pa — one reprint 


Dr William R Brooksher (Fellow), Fort Smith, Ark, was elected Secretary- 
Treasurer of the Arkansas Medical Society at a meeting of its Council in Little Rock, 
September 15 


Under the Presidency of Dr Joseph Yampolsky (Fellow), Atlanta, Ga, the first 
annual scientific meeting of the Georgia Pediatric Society was held in Atlanta, Oc- 
tober 12 

Dr Horton Casparis (Fellow), Nashville, Tenn , was one of the guest speakers, 
his subject being “Allergy in Children” 


Dr Janvier W Lindsay (Fellow), Washington, D C, has been named to serve 
for a term of three years as Chairman of a Committee appointed by the President of 
the Medical Society of the District of Columbia to supervise a tumor registry estab- 
lished recently by the Society 

Dr Walter J Freeman (Fellow) and Dr Matthew White Perry (Fellow), both 
of Washington, D C , were also appointed members of the Committee to serve for 
terms of three years each 


Dr Waller S Leathers (Fellow), Nashville, Tenn, was elected Chairman of the 
newly created Public Health Council at its first meeting in Nashville during September 


Dr Albert F Tyler (Fellow), Omaha, Nebr, was installed as President of the 
American Congress on Physical Therapy at its last annual meeting 

Dr John S Hibben (Associate), Pasadena Calif, was elected one of the Vice- 
Presidents 


The Radiological Society of North America, the American Roentgen-Ray So- 
ciety, the American Radium Society and the American College of Radiology com- 
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bmed their meetings under the title of the American Congress on Radiology at Chi- 
cago, September 25-30 

Dr John T Murphy (Fellow), Toledo, Ohio, and Di George W Grier (Fel- 
low), Pittsburgh, Pa, were elected Piesident and Pi esulent-Elect, respectively, of the 
American Roentgen-Ray Society 

Dr Roll in H Stevens (Fellow), Detroit, was elected President of the American 
Radium Society 

Dr Thomas A Groover (Fellow), Washington D C, and Dr Benjamin H 
Orndoff (Fellow), Chicago, were elected President-Elect and Secretary, respectively, 
of the American College of Radiology 


Dr Harlow Brooks (Fellow), New York City, and Dr Elliott P Joslin (Fel- 
low), Boston, were guest speakers at the fourth annual fall Clinical Conference spon- 
sored by the Oklahoma Clinical Society, October 30 to November 2 


The following changes were made in a recent reorganization of the clinical de- 
partments of the College of Medical Evangelists, Los Angeles Those leported refei 
only to members of the College 

Dr Charles C Browning (Fellow), Emeritus Professor of Tubeiculosis, 

Dr John V Barrow (Fellow), Director of Clinical Teaching m the Department of 
Medicine, Los Angeles County General Hospital , 

Dr Carl R Howson (Fellow), promoted to Professor and Head of the Department 
of Tuberculosis, 

Dr Ben E Grant, Ji (Fellow), Associate Professor of Medicine 


Dr Allen K Krause (Fellow), Tucson, Ariz , Dr Leonaid G Rountiee (Fel- 
low), Philadelphia, Pa, and Dr John H Musser (Fellow), New Orleans, La, were 
among the guest speakers delivering lectures at the second Post Giaduate Medical As- 
sembly of South 'iotas at Houston, November 21 to 24 


Dr Louis Faugeres Bishop, Jr (Fellow), of New York, was appointed to the 
lacultj of postgraduate medical study, University of Oklahoma, School of Medicine, 
tor a urunt course October 9 to 13, Management of Coronary Artery Disease 


A Central Malaria Library 

A malaria hbrarj was founded m Rome b> the Stazione Sper mien tale per la Lotta 
\ntim darn.a m 1925, and an “ Index to Malaria Literature” is issued annually by the 
s* m on 

'lo nuke tin-, as complete a central malaria library as possible, the Dnector of the 
lahrnrv appeals to all malariologists to send books and reprints of articles on malaria 
Pt.oUwt it copies ot in_. articles in the librarj can be had on request, at cost of pro- 
duction 

\U putihcutuMs and requests should be addressed to I he Director, Sta/ione 
Nj-ermant de ; er la Lott i Xutimalar’ea, Corso \ ittorio Hmanuele 168, Rome (16j 
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DR SAMUEL FRANKLIN ADAMS 

Samuel Franklin Adams, M D , M S in Medicine (University of Min- 
nesota), FACP, died suddenly, September 28, while traveling by am- 
bulance from his home in White Plains, New York, to the Grasslands 
Hospital, Valhalla, New York He was suffering from pneumonia of only 
twenty-four hours’ duration, and it was not suspected that any condition 
existed which might prove fatal 

Dr Adams was born m Jersey City, New Jersey, July 27, 1896 He 
attended Dickinson High School, Jersey City, the University of Pennsyl- 
vania 1914-1915, and Wesleyan University, Middletown, Connecticut, 1915— 
1916 In 1916 he entered New York Homeopathic Hospital and Flower 
Hospital from which he was graduated in 1920 After a year’s internship 
m Buffalo Homeopathic Hospital and three months of practice in Jersey 
City, he entered The Mayo Foundation September 28, 1921, as a fellow in 
medicine In 1922, he was appointed first assistant in a section on medicine 
of The Mayo Clinic, associate m 1925, and in 1927 instructor in medicine, 
The Majo Foundation, Graduate School, University of Minnesota He 
was made a Fellow of the American College of Physicians m 1926 

In 1931, Dr Adams left The Mayo Clime to enter practice m New 
York City At the time of his death he was assistant professor of medicine 
at his alma mater, on the staffs of the Flower Hospital and the Metropoli- 
tan Hospital, New York, and of St Agnes’ Hospital, White Plains, and 
White Plains Hospital He was also on the staff of Grasslands Hospital, 
Valhalla, New York, where he had organized a metabolic clinic of which he 
was the head He was a Fellow of the American Medical Association, a 
member of Sigma Xi, and a member of the Central Society for Clinical 
Research 

A record such as this needs little amplification, but there are matters, 
fully as important, concerning which a bare list of achievements is silent 
Dr Adams’ too short medical career almost corresponded with the first ten 
years of insulin treatment of diabetes, and of the twenty some medical 
papers which bear his name, three-fourths are on the subject of diabetes 
His field of second interest was disease of the blood vessels, in which, as in 
other branches of medicine, he was recognized as a brilliant student and 
internist 

With all of his ability m his work. Dr Adams was nothing of the grind 
Apparently, master}' of difficult subjects came to him without effort And 
so it was with his avocations His wit, energy and broad reading, and his 
ability m music and in sports made him the center of any gathering in 
w hich he found himself At various times and in \anous social or semi- 
professional organizations Dr Adams w^as elected to the presidency or to 

797 



798 


COLLEGE NEWS NOTES 


some other office of responsibility, the duties of which he discharged with 
universal satisfaction 

In 1920, Dr Adams married Miss Ethel S Greene who, with three 
children, survives him 

George E Brown, M D , F A C P , 
Rochester, Minn 


DR WILLIAM RAY BATHURST 

Death removed one of the outstanding members of the Arkansas medical 
profession when Dr William Ray Bathurst died suddenly August 31, 1933, 
at the age of 57 

A native of Pennsylvania, most of his professional career was spent m 
Arkansas where he had served well both his patients and his associates 
Following Ins graduation from the Medical Department of the Umveisity of 
South in 1899, Dr Bathurst studied at the Philadelphia Polyclinic Hospi- 
tal, the New York Polyclinic Hospital and m Europe His specialty was 
dermatology and syphilology, and since 1907 he was Professor of Derma- 
tology in the Medical Department of the University of Arkansas 

One of his primary activities at the time of his death was the secretary- 
ship of the Arkansas Medical Society and the editorship of the society’s 
journal, offices which he had occupied since 1919 Always working for the 
beat interests of his community, it was largely through his influence that the 
Arkansas basic science law became a reality He was one of the originators 
of the Section of Dermatology of the Southern Medical Association In 
1928, Dr Bathurst was elected President of the Southern Medical Associa- 
tion He served Ins County Medical Society as treasurer for several years 
lie was a member of the House of Delegates of the American Medical As- 
sociation 1920-1928, 1930, 1932, and 1933 In 1924, he was elected to 
Fellowship in the American College of Physicians 

Although he had been aware of some cardiac involvement for about two 
>ears. Dr Bathurst did little to curtail his work Thinking that he suffered 
only a passing indisposition, he absented himself from his office a day 
During the night, the angel of death spread her wings 

An able dermatologist, an indefatigable worker, a progressive citizen, a 
gracious host, a gentleman always, William Ray Bathurst will long be 
revered in Arkansas medical annals 

Oliver C Melsox, M D , F A C P , 
Governor for Arkansas 
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For Determining Susceptibility to Scarlet Fever 
Tlie Dick Test, mtradermal injection of 01 ce Scarlet Fever Toxin, furnishes an 
accurate method for determining susceptibility to scarlet fevei 10 Tests 75 cents 

Active Immunization 

Active immunization is secured by injecting five gradually increasing doses of 
Scarlet Fever Toxin, first dose 500, second dose 2000, third dose 8000, fourth dose 
25,000, fifth dose 80,000 skm test doses, given at intervals of one to two weeks An 
average of 95% of patients with a positive Dick Test (showing susceptibility to 
scarlet fever) will be protected and the immunity may last for a number of years 
The toxin is free from serum. Single Immunization §1 65, — 10 Immunizations 89 26 

Reliability 

Not one of 2,S05 susceptible nurses and internes immunized with Scarlet Fever 
Toxin, before they began work m hospitals for contagious diseases, contracted 
scarlet fever (See International Clinics, Maxell, 1932, page 285 ) 

For Diagnosis of Scarlet Fever 

For differential diagnosis between scailet fever, measles, and certain erythemas', 

0 1 to 0 2 ce of Sc irlet Fever Antitoxin, injected mtradermally into the skm of 
patients suspected of scarlet feier, will produce within six to twelve hours a per 
manent blanching around the site of injection several mm ’s in diameter This is 
known as the Schultz Charlton Phenomenon it is an accurate test for diagnosis of 
scarlet fever One cc (5 to 10 doses) Schultz-Charlton Tests, 75 cents 

National Scarlet Fever Produots are prepared under license from the Scarlet Fever 

Committee, Inc 

ejgJflENmONAL DRUG COMPA^*^ 

IL AX)EL 
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Altitude 3, 600 feet 

Entering upon its eighth season, this well-known Institution affords the facilities of modern 
diagnosis and treatment under unexcelled climatic conditions Its appointments represent the 
acme of attractiveness, comfort and convenience Not a hospital for the treatment of pulmonary 
tuberculosis, it aims at the utmost perfection of diagnosis and treatment of every condition 
that may be benefited bj a warm, dry, sunny climate of desert type, such as chronic arthritis 
sinusitis, nontuberculous pulmonary and upper respiratory complaints, arterial hypertension, 
cardiorenal insufficiency, etc 

Allen K Krause, AID, Director 


W Paul Holbrook M D , Physician 11 Chief 
Vivian Tappan, II D , lit Charge of Pediatrics 


Max Pinvfr VI D Director of Laboratories 
Charles W VInxs M D , In Charge of Visiting Staff 
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For RATES AND OTHER INFORMATION 
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THE POTTENGER SANATORIUM AND 
CLINIC FOR DISEASES OF 
THE CHEST 

Monrovia, California 



THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 

LOCATION 

Sixteen miles cast of Los Angeles In the foothills of the Sierra Madre Mountains, at 
an elevation of 1000 feet On the mam line of Santa Fa Railway Connected with Los Angeles 
by mtcrurban railway and splendid boulevards 

ENVIRONS 

The grounds consist of a beautiful park of forty acres, m which arc found a variety of 
n itivc Live Oaks, subtroptcul trees and plants, and a profusion of beautiful shrubs and flowers 
Many winding walks and nooks of exquisite beauty add to it3 attractiveness When on exercise, 
p vttenta also enjoy the beautiful trails in the adjoining canyons and mountains 

MEDICAL CARE 

Competent resident staff Examinations for comparison every six weeks Close medical 
supervision Individual needs and problems receive personal attention 

'If ILRAPELTFIC CARE 

Fads are not followed, but an endeavor is made to give patients the amount of rest und 
cxcicisc suited to their individual needs, the benefits of a liberal and adequate diet, such tonic 
incisures as will increase their resistance, and other measures that will help them overcome 
4t»> disturbing a} mplorna or complications that may arise Heliotherapy, tuberculin, pneumo- 
tlur ix and surgery cmplojcd whenever indicated 

Weekly rvtcs from $25 00 up, including medical attention, medicines (except expensive 
ren edict) and general nursing Extra charge for operative measures (except pneumothorax) 

DIAGNOSTIC CLINIC 

A diagnoitic elm c is maintained for the study of ull diseases of the chest. 

r M POTTENGER. M D , Medical D, rector 
|%»r j i Ailtimt 

; POTTENGER SANATORIUM, Monrovia, California 



THE ANALYSIS SHOWS 


THE VALUABLE ALKALINE CHARACTER OF 


VICHY CELESTINS 

Natural Mineral Water 




Brochure with Therapeutic Data and Medical Bibliography 

sent on request. 
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Devitt’s Camp, Inc* 

ALLENWOOD 
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of Williamsport, Pa. 
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Patients given individual attention by experienced physicians and specially 
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The following physicians will be glad to examine patients for admittance to 
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Replacing ihe Medicine Dropper 



In digitalis medication, where accuracy 
of dosage is essential, the use of the 
medicine dropper by the patient for 
measuring dosage is often inadvisable 
You will thus appreciate Wyeth’s 
Capsules Digitalis Leaf (Defatted) for 
accuracy of dosage, convenience and 
uniformity They offer several decided 
ad\nntages, regardless of individual 
preferences as to methods of standard- 
ization 

1 Dcpiniljblt uclivity of tlio druj, 

2. UnmijiiiK iiuuntity of digitalis in each 
capsule 

3 Ench c ipsule represents. IS unmans of 
Tincturi- Digitalis U S P or 1 Cat Unit 
(11a tclitr umJ llrody) 

i Douiily Standardized — Assayed by both 
tlio U is P Itoj. Method mill tho Cut 
Method of Uulelicr ami llrody 


» CiimunciU — Obviates iliM.npiiiiiiis bo- 
tween minims md drops, and avoids tlio mo 
of household measuring 
devices 


Supphtd in viiil* of 36 
cupsuh's {sufficient for 
aierage doj Utilization). 


m 


— ! j 


& J 






JOHN WYETH 
' & BROTHER, Inc 

Philadelphia, Pa and V/alkorvllIo, 
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eight other foreign countries Many are the 
recognized authorities in world famous clin- 
ics, research institutes, and other medical 
foundations All have established reputa- 
tions for outstanding work in their respec- 


‘ This is a work of outstanding importance 
It is conceived along broad lines, is remark- 
ably comprehensive, and thoroughly up to 
date We have m these volumes, in readily 
accessible form, the marrow of Medical 
knowledge, an epitome of many medical 
libraries, a complete and authoritative ex- 
position of the science and art of medicine 
We commend the C\clopedia without hesita- 
tion " — Canadian Medical Association 
Journal 


tive fields Journal 

“A constantly modern library of monographs on medicine, surgery and the specialties 
published in Cyclopedic form both for the convenience and economy of the profession” 

* SUPPLEMENTED ANNUALLY 


E. A. DAYIS COMPANY 

1914-16 CHERRY STREET 
PHILADELPHIA 


Please send me complete descuptive ma- 
te) lal about The Cyclopedia of Medicine 
Name 
Add) ess 
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Insulin-Steams is prepared under such exacting con- 
ditions of laboratory manufacture that it is. 

Biologically exact in potency 
Remarkably clear 

Notably free from sting at point of injection 

So anxious qre Frederick Stearns & Company to pro- 
vide the physician with Insulin of the highest possible 
dependability that they have constructed a separate 
Research Laboratory for the study of Insulin prob- 
lems as well as for its manufacture. 

We take the utmost pride in the efficiency of our 
Insulin Department with its modern equipment and 
its scientific personnel, and we are only too glad to 
demonstrate the step-by-step process of manufacture 
to interested physician visitors 

Let us send you complete literature describing 
Insulm-Stcarns— how it is made, how it is Supplied 
and recommended for use in actual practice The 
facilities of Stearns Insulin Research Department arc 
always at your service. 

FREDERICK STEARNS & COMPANY 


DETROIT, MICHIGAN, USA. 


FREDERICK STEARNS A COMPANY 
Ovt.-uit Muhig-in j i ( j j 

I v, ill be u» Imic Complete 
!i -m tu.c ticKftbim; I uuiia Sic.Kn» 

/J 

AJJt, i 
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ACCEPTED 


Antipneumococcic Serum 

J&e&ez'le 

TYPES I AND II 

REFINED AND CONCENTRATED 


has been accepted by the Council on Pharmacy and Chemistry of the 
American Medical Association. 


When it is considered that more than 50 per cent of all pneumonia 
cases between the ages of five and fifty years are either Type I or 
Type II, the importance of a bivalent antipneumococcic serum effective 
in these types will be appreciated Between the ages of twenty and forty 
years the incidence of these two types is even greater 

The Department of Health of the City of New York in their Quarterly 
Bulletin, Vol. 1, p 30, states 

“Bivalent type I and II antiserum may be used in the treatment of lobar 
pneumonia in adults before the infecting type is determined, as 40 to 50 
per cent of the cases in this locality are caused by types I and II ” 

From the standpoint of lower mortality as well as economy of treatment. 
Bivalent Antipneumococcic Serum (Lederle) deserves your consideration 



Syringe containing 10,000 units each of Type I and Type II $ 7 00 

Syringe containing 20,000 units each of Type I and Type II 12 00 

FOR RAPID TYPE DIAGNOSIS 

Monovalent typing sera from rabbits, adapted for rapid typing 
by the Neufeld reaction as described by Sabin,* are available 
One Package (5 tubes) Type I $0 50 

One Package (5 tubes) Type II o 50 

*A B Sabin, J A M A , May ao, 1333 

Literature upon Request 


LEDERLE LABORATORIES INC. 

511 FIFTH AVENUE, NEW YORK 
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BEHOLD A RUGGED INDIVIDUALIST 


W iirs big eves cloud with tears and little 
lips frame an obstinate "I won't," a ser- 
iiA’j handicap confronts the mother m carry- 
ing o n your instructions 
SomctMii; there is nothing tint can be 
done ihou r it. Any effort on your p ire to 
ttuke the trcitment taster to follow' might 

nit*n i ton'; romtjt with effectiveness But 
* 

mm i.un thvt'p. tint i>, happily, no longer 

il-c wj >e 

X* s h„> prt c 'thing Parke-Davis Hahvtr 
Oil. un ol i an full therapeutic elfeets 
i'-> ' i !r < trsc'u'K eVop, instead of lerritv- 
i. it- , * e ,'h U of cw.l-ltscr oil or other 
— r t , - , e p, »p auua 
1 .ne H-'irtrOd pn.due's simplify 

- , i , c * ? .r, : V >Ti. t’Ufciiion ot ho*v 
> j 1 i . «.r . .a. .it; s A -..i I D s v n*m call, 


and at the same time pleasantly This means 
less re vole among your younger patients— i 
program tint mothers can follow out to the 
letter And it also means that you can now 
administer vitamins A and D in a form which 
is really acceptable to adults who, as you 
know% often are the biggeSt babies of all when 
it comes to taking medicine they don't like 1 
Parke- Davis Halivcr Oil (either Plain or 
with Vios'terol-250 D, xn bottles or in capsule 
form) is available at practically all drug Stores 
m the United States and Canada 


Hum* Ou. «m( Viomaot 250 D 

t/t «« I' ?i ' I i •*/#<£ 1 / l4*i) 1)1 ftf**u* fj 

«< / / i/j 

Huitiit Ov Pa: » 

2 *4 *#<* 1 l ** t t \ f \ t > fl ***** {) 

4 4 t* \ i * *■ * * 


s* ,*v. , D.V, X v- CO , / ' *V’r , i : jf Vh~ni M t I RtAu j PruJucti 

, t'.sv /sen -«rton^ to Adicnucn 
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a new anti-anemic preparation 
with a tang and zest all its own 

AUTOLYZED LIVER Concentrate 


SQUIBB 


Autolyzed Liver Concentrate Squibb 
piovides all the blood legenerative 
pioperties of whole liver and yet its 
taste is fai removed fiom liver itself It 
has a tang and zest all its own when 
mixed with sweet butter and spread on 
bread It can be taken also in warm 
bouillon 01 dissolved in milk 

Autolyzed Liver Concentiate is not 
like any other livei pieparation It is 
not an extiact It is prepared fiom 
whole livei, autolyzed, powdeied and 
flavored with cocoa Its use is piomptly 
followed by a noticeable increase in 
red blood cells and hemoglobin and a 
notewoithy improvement in appetite, 
weight and stiength 

Although primarily designed for use 
in the treatment of pernicious anemia, 
it deserves study as a diet supplement 
of convalescents particularly after op- 
erations wheie the blood loss has been 
severe or in the anemias of piegnan- 
cies In addition to its anti-anemic 
potency it has almost twice the Vita- 
min B and G activity of dned yeast 

Autolyzed Livei Concentiate Squibb 
is economical to use— costing as little 



Manufactured under license to use V S 
Patent Application Serial No 620,301 
Marketed in % and 1-lb bottles Council 
accepted 


as 7 cents a day foi the fiist yeai’s treatment 
of an uncomplicated case of pernicious ane- 
mia One giam of the concentiate is equal m 
anti-anemic potency to from 20 to 30 grams 
of fresh liver 


ER:Squibb & Sons, New York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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AS surely as “Electrocardiography is essential 
-la. to the modem study of heart disease,” 
the modern study of heart condition is essential for 
diagnosis and treatment of the various other ills of 
the human body It requires a skilled Cardiologist 
to correctly interpret electrocardiograms His 
findings, as based upon the electrocardiogram, are 
“practically speaking , infallible,” and absolutely 
necessary to a complete, modern periodic exami- 
nation 

CAMBRIDGE 


INSTRUMENT C9 


" Pioneer Manufacturers of the Electrocardiograph ” 

3732 Grand Central Terminal, New York City 


The new 11 All-Electric n models are 
made m stationary, mobile ard port** 
able types They are ideal instru- 
ments for hospitals clinics and pn\atc 
offices, because they are always ready 
for instant use 


Send for Literature 



H I N DLE 

' ' '■'ALL-ELECTRIC'' 

ELECTROCARDIOGRAPH 


Please Mention this Journal when writing to Advertisers 





12 


ANNALS OF INTERN VL MEDICINE 


Eighteenth Annual Clinical Session 
THE AMERICAN COLLEGE OF PHYSICIANS 


Chicago > III.— April 16-20, 1934 


Hotel Headquarters 

Palmer House 

State and Monroe Sts. 

Room Rates 

Sim'le - $3 50 to $7 00 
Twin beds 6 00 to 11 00 
Suites* - 14 00 and up 

Ml with private bath 

V*f 

K( '^istiatton. Genera! 
Sessions, Board Meet- 
nit's and Exhibit*, will be 
toiltiuUul hole 



The Palmer House 


1 d M It M* SI SMO\b will ht laid m the Ballroom ot the Palmer House each atternoou. 

2 00 P si so 5 j0 V M Mouda> to hridaj, inclusive, and m addition, trout 8 00 P M to 
lo 2*» P M Moidi> and 'Iee*di> Liiuiuiit authorities will present pipers covering a broad 
» Jrf U. topes >u silt held of intern d medicine and affiliated specialties, such as pediatrics, 

i. ' p wlt'itrv, pitho'ogy, radioing}, tuberculosis, etc 

( 1 I V ,U js ml deir >i train its »\dl he c< nduaul each morning 'lucsdav to Fridij, in- 
1 .Vv a. * f >s l,o *i>t »Js uid’eil schools aid Iiboratories 
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# 
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General Analgesic Dosage— For 
adults, one 5-gram tablet or 2 tea- 
spoonfuls of Elixir of Pyramidon, re- 
peated when pain recurs For children 
of 5 years, one 1 Ji-grain tablet or H 
teaspoonful of Elixir of Pyramidon 

How Supplied — 5 gram tablets 
tubes of 10 and bottles of 100 1 Jf- 
grain tablets bottles of 25 and 100 
Elixir 2J i grains per teaspoonful, 
4 oz bottles 



analgesic 


C HIEF among the symptoms in the early 
stage of colds are backache and pain in 
the limbs, associated with an out-of -sorts 
feeling; later, particularly in coryza, a dis- 
tressing headache. 

Prompt relief of pain and reduction of 
febrile temperature help to conserve the pa- 
tient’s strength and thereby exercise a favor- 
able influence upon the course of the disease. 

For many years Pyramidon has proved 
its efficiency as an analgesic and antipyretic 
in the treatment of colds. The effect of 
one dose often extends over many hours, 
thus rendering frequent administration 
unnecessary. 

Pyramidon is well tolerated both by 
adults and children. It does not disturb 
the stomach nor depress the heart or respira- 
tory system. 

Samples and Literature on Request 


H. A. METZ LABORATORIES, INC., NEW YORK, N. Y. 

2SSM laboratories and Factories— Rensselaer, N 
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ENHANCING THE 

VITAMIN A 

VALUE OF 

COD LIVER OIL 


40 


30 


0 
W 
► 00 
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Tub medical profession has long used and rec- 
ommended cod liver oil More than 50 years 
ago. The Maltinc Company, realizing the ther- 
apeutic value of cod liter oil, studied the pos- 
sibility of incorporating this oil in a concen- 
trated malt extract, hoping thereby to increase 
the palatability of the oil and to make avail- 
able to the medical profession an emulsion 
which would combine the virtues of the two 
valuable components — Mai.tinb With Cod 
Liver Oil was the result 
It was found that the new Mamins Wma 
Cod Livbr Oil was palatable and easily toler- 
ated by children and adults, many of whom 
had previously found it difficult to take plain cod 
liver oil More recently, tests of various kinds, in- 
cluding biological and clinical, have shown that 
Maltinb With Cod Liver Oil has other charac- 
teristics, besides palatability, to recommend it 
Results of a recent investigation* have demon- 
strated that an actual enhancement of the value of 
cod liver oil occurs when the oil is administered 
as Maltinb With Cod Liver Oil 
Test animals fed a daily ration of Maltinb With 
Cod Liver Oil, containing 8948 mg of cod liver 
oil, made an average gam in weight of 39 7 gms 
during a 5 weeks' experimental period In striking 
contrast to the action of these animals was the 
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DAYS 

The actual amount of cod liter otl received by the animals 
represented tn the two curves was identical 

response of litter mate controls fed the same amount 
of plain cod liver oil as was present in the Maltinb 
With Cod Liver Oil dosage ( 8948 mg ) Many 
of the animals of the plain cod liver oil group died 
before the end of the experimental period with 
characteristic symptoms of vitamin A deficiency, 
while those that did live lost weight and developed 
more or less severe xerophthalmia prior to the end 
of the test This would indicate that the value of 
cod liver oil is enhanced when fed m the form of 
Maltinb With Cod Liver Oil 
A chart here illustrated shows the striking dif- 
ference between the average growth curves of the 
animals m the two groups referred to above 
Maltinb With Cod Livbr Oil is biologically 
standardized and is guaranteed to contain a gener- 
ous balance of Vitamins A, B, D and G Biological 
and vitamin report on request The Maltinb Com- 
pany, Est 1875, 30 Vesey Street, New York, N Y 

* Janes , E. R., Grover, H F , and Qumn, E. J, ", A Method 
of Enhancing the Vitamin A Value of Cod Liver Otl," 
Proc Soc forExper Biol and Med , January, 1933,^ 516 
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THROMBOANGIITIS OBLITERANS OF PATIENTS 

WITH DIABETES 18 

By Bayard T Horton, M D , F A C P , 
and 

Frank. N Allan, M D , F A C P , 

Rocheste /, Minnesota 

Gangrene of the lower extremities m cases of diabetes is due primarily 
to impairment of circulation and secondarily to the effects of the diabetes 
on the resistance of the skin to infection In cases of long standing, with- 
out adequate treatment, arteriosclerosis is common It develops early m life 
and to a more advanced degree than m nondiabetic patients In some cases, 
however, the occlusive process is of a diffeient type The present report, 
with the exception of a case reported by Adams in 1930, includes all cases 
of thromboangiitis obliterans complicated with diabetes observed at The 
Mayo Clinic The small number indicates the rarity of the association of 
these diseases 

Case I 

A Russian Jew, aged 42 years, registered at The Mayo Clinic May 1, 1930 His 
chief complaints at the tune of admission weie diabetes and pain in the feet, which had 
been piesent, respectively, for five months and IS years Eighteen years prior to his 
admission, he first had noticed intermittent claudication m the calf of the left leg while 
drilling with the Marine Corps The pain came on only while he was walking, and 
relief was obtained with rest This symptom was slowly progressive for many years 
Seven years before Ins admission, the pain of claudication had begun to develop after 
he had walked briskly two or three blocks, and was present in the muscles of both 
calves Five months before his admission, a fissure had developed between the third 
and fourth toes of the left foot, pam while at rest had developed, and this was rather 
severe at the time of his examination He had not attempted to walk during these five 
months, and had been in bed practically constantly About 0 5 gram (0 032 gm ) of 
morphine had been required at night to relieve the pam Fourteen years before his 
examination, sugar had been discovered in the urine He had tried repeatedly to ob- 
tain life insurance following that discovery, but had been rejected by the examining 
physician at each attempt He had ne\er consulted a physician regarding the diabetes 

* Submitted for publication April 14, 1933 

From the Division of Medicine, The Mayo Clinic 
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until the development o£ the ulcer on the left foot Polydipsia and polyuria had never 
been important teatures in his disorder He had been taking 10 units of insulin thiee 
times a day for three weeks before his admission He had smoked 15 cigarettes daily 
for many years, and had used alcohol in relatively laige quantities for 12 years 
'lhcre was no history of superficial phlebitis 

lhe man was well developed, 5 feet 6 inches (167 cm ) in height and weighed 
150 pounds (68 kg ) He had lost 30 pounds (13 6 kg ) since the development of pain 
in the lett foot while at rest He appeared to be exhausted The blood piessuie was 
IH) nun of mercury systolic, and 62 diastolic Examination of urine gave negative re- 
sults, except for the presence of albumin, graded 1 The blood counts weie normal 
and the Wasscrmann test of the blood was negative The tonsils were infected, and 
tonsillectomy was performed The value for blood sugar was 0 130 gm in each 100 
ee and repeated determinations of blood sugar during the patient’s 27 days’ stay in 
the hospital gave values witlun normal limits or only slightly above noimal The 
highest value for blood sugar following hospitalization was 0170 and 0160 gm in 
each 100 ec 'lhe fissure, previously mentioned, was 1 5 cm long Pulsations of the 
palpable arteries of the hands were normal except those of the right ulnat aitery, 
which v.e*re reduced 50 per cent Both femoia! and both popliteal arteries pulsated 
norm tlly Both posterior tibial and dorsalis pedis arteries were occluded Palloi of 
the leet loilowed elevation of them, that of the light foot was graded 3 and that of 
the lett foot, 2 Rubor, graded 2, was present when the feet were dependent Roent- 
genograms ot the legs gave evidence of mild arteriosclerosis The vasomotor index 
ot the hit toot ringed troin 1 3 to 2 and that of the right foot from 1 8 to 2 4 (low 

values) 

1 be diet prescribed consisted of 73 gm of carbohydrate, 53 gm of piotein, and 
176 gm of tat 1 lie patient continued to Like 10 units of insulin three times daily, 
fJunmj fu> sivy of 27 days in the hospital he received seven intravenous injections 
nt tv piloid vaccine, and at the time of his dismissal the ulcer had entirely healed He 
v v. di-am-'cd with dnectioiis to take daily, 77 gm of carbohydrate, 50 gm of piotein, 
1 »f gm <ii tat, and 10 units of insulin 'ihe patient died two yeais later ot morphine 
addiction lombmcd with an acute psychosis 


Hie diagnosis ot thromboangiitis obhteians was valid because the pa- 
in m vv.is young (aged 24 years) at the tune of onset of symptoms, because 
li.e eiruil aiott m the feet was diminished, and because pulsations of the right 
ti.iur artep werv impaired lhe presence of slight grades of calcification 
' '1 tin arlu ns ot the legs indicated a mixed occlusive process of the vessels 
i f’t art* iionh ro f «c chingts vveu probably accelerated by the presence of 
•is d tv i 
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on two occasions, and the value for blood sugar was 130 mg for each 100 cc, also 
on two occasions In ordei to verify the diagnosis of diabetes a sugar tolerance test 
was made The response was tjpical of mild diabetes The concentration of sugar 
in the blood rose from 0 120 to 0 240 gin m each 100 c c in half an hour, and to 0 310 
m two hours From this tune on resti iction of the carbohydrate of the diet was ad- 
vised The patient had been smoking 40 cigarettes a day for 10 years He had had 
symptoms suggesting renal colic, but his previous health had otherwise been satis- 
factory 

Examination at the clinic disclosed absence of pulsations of the arteries of the 
left foot Pulsations of the usually palpable arteries of the othei extiennties ap- 
peared normal There w r as abnormal pallor of the foot when elevated Roentgeno- 
logic examination of the feet and legs did not give evidence of calcification of the 
vessels The other examinations gave negative results 

Efforts W'ere made to improve the circulation of the foot by induction of fevei 
and other measures The patient went home, but returned in six weeks with gangi ene 
of the left foot, suffering intense pain A Gritti-Stolces amputation of the leg was 
performed September 29, 1930 The follow ing day, sugar appeared in the urine, and 
treatment w'lth insulin was instituted The amount of insulin had to be increased daily 
until the ninth day, when a dose of SO units was reached The amount of insulin 
given daily had gradually been reduced to 15 units on the twenty-fourth day after 
operation The stump failed to heal, and it was necessary to amputate again, through 
the thigh, November 3, 1930 Aggravation of the diabetes was again encountered, 
and larger doses of insulin w'ere lequired for 10 days, but the dose given w f as not so 
large as after the first operation The use of insulin w r as discontinued on the eight- 
eenth day after the second amputation Satisfactory healing of the wound finally 
occurred The urine remained free from sugar, and the concentration of sugar in 
the blood remained normal on a diet of 135 gm of carbohydrate Only sugar and 
sweet desseits -were omitted from the diet The diabetes had again become latent 

The patient was seen again July 19, 1932 At this time he was in good health 
The stump of the left thigh was in good condition The right foot seemed normal 
except for slight diminution m the pulsations in the dorsalis pedis and posterior tibial 
arteries The color of the foot was normal Dietary regulation had maintained con- 
trol of the diabetes The patient w»as advised to continue precautions to protect his 
foot from injury He w r as also advised not to smoke 

Concerning case 2, attention should be directed to the fact that before 
operation diabetes was piactically latent, although the patient had been on 
an ordinary diet for a long period and the mine was free from sugar, ex- 
cept for a tiace on rare occasions The value for blood sugar was just on 
the boiderlme of the normal range Under these conditions the existence 
of diabetes might be doubted, or it might be thought that diabetes, if pres- 
ent, was so mild as to be of no significance The diagnosis of diabetes was 
confiimed by the glucose tolerance test, and the events following operation 
showed that the condition was by no means benign Under ordinal v condi- 
tions, the diabetes was so mild it could be detected only by a glucose tolerance 
test, following the surgical opeiation it was changed to diabetes of severest 
grade The amount of insulin needed was as high as that required in the 
most severe cases 

The diagnosis of thromboangiitis obliterans was based on the age of the 
patient, absence of calcification of the aiteries of the affected extremity, and 
a history of excessive use of cigarettes This diagnosis ivas confirmed by a 



802 


BAYARD T HORTON AND FRANK N ALLAN 


study of the anterior and posterior tibial arteries of the amputated extremity 
Numerous segments were occluded with old and recent thrombi The le- 
cent lesions were characterized by a chronic inflammatory process Giant 
cells were present in small numbers m some of the small, occluded vessels 
Calcification of the walls of the \cssels was not encountered in the sections 
studied 


Case III 


A Russian Jew, aged 38 years, registered at the clinic July 9, 1926, because of 
tlu. following conditions diabetes melhtus which had been present in nuld form foi 
seven years, twitching and coarse jerking movements imolung various groups of 
muscles which had been present for one year, and intci nuttent pain of claudication 
of the left leg, which had developed three months before admission At the time the 
dubtAes was discovered, the man’s intake of carbohydrate had been restneted, and 
the urine at once had become free of sugar and had remained so for two years He 
then had ceased to follow the prescribed diet, and glycosuria again had developed 
He had then been given IS units of insulin daily, and a diet of fats 165 gm , protein 
65 gm , and carbohydrates 150 gm , which he had continued to follow The jerking 
end twitching of the various groups of muscles, especially of the muscles of the legs 
and .trms, usually developed at night, frequently alter a liaid day’s work Tins had 
rot been progressive* The pain of intermittent claudication m the muscles of the left 
calf bid Ik come progressively worse It was definitely associated with exercise It 
came* mi after walking a half block to a block, with further walking, the pain became 
wors C , spread up the* leg, and the man became lame Rest gave relief of symptoms 
'Ihtie was no historv of phlebitis The patient smoked about 18 cigarettes daily 

<ieuer.il examination gave essentially negative results, except that the left foot 
a »s distinctly colder than the right Pulsations, however, vveie present m both dor- 
uis pedis and posterior tibia! arteries and no definite rubor or blanching of the feet 
•vis observed Lnfo-tunately, no record was made of the pulsations m the upper 
it that tune tor we were not as familiar with thromboangiitis obliterans 
,<* are *t pre un. The blood pressure was 120 mm of mercury systolic, and 70 
dn, tike I hi urine at the tune of the patient’s admission was negative, the blood 
r w>. r c nortiul and the* W'issernutm test of the blood w is negative The value 
- b'm d -u » ir v „ 0 1 10 gm in c ich 100 c c Roentgenograms of the thorax, teeth 
i ’ 5 d si, ii* o gave negative results Roentgenograms of the extremities 

> *e .* a , U Xi ufo’ogic ex munition gave objectm.lv negative usiilts Foci of 
tn: v, n ,*t p-t'-vp* The sugar tolerance test gave evidence ol mild diabetes 
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ulcer had developed on the first toe at that time Superficial phlebitis of the left leg 
first had been observed three years before the patient's admission to the clinic, and a 
similar condition of the right leg, one year before his admission to the clinic Inter- 
mittent pain of claudication, involving the arch of the right foot, had been obseived 
for one \eai This had become progressively worse, and the man had been able to 
ualk only a half block without pam at the time the ulcer on the right great toe devel- 
oped He had smoked 20 cigarettes daily for 20 years 

Physical examination was negative, except with respect to the lower extremities 
There was an ulcei of the light great toe, and pulsations could not be felt in the right 
dorsalis pedis and posterior tibial arteries The arteries of the left lower extremity 
pulsated normally, except the left dorsalis pedis and posterior tibial arteries, where 
the pulsations were slightly reduced Pulsations of the vessels of the hand were noi- 
mal Rubor, giaded 1 to 2, of the toes of both feet was present when the feet were 
dependent, and pallor, graded 1 to 2, of the toes of both feet was present when the 
feet were elevated There was intermittent glycosuria, and the glucose tolerance 
curve gave evidence of nuld diabetes A restricted diet was instituted Fever was 
induced by giving tvphoid vaccine intravenously and sulphur-in-oil intramuscularly 
Improvement gradually ensued, there was complete relief of the pain while at rest, 
the ulcer healed, and the patient w'as dismissed in two months in satisfactory condition 
The second admission was March 14, 1931 During the interval the man’s condi- 
tion had been satisfactory There was no change in the pulsations of the peripheral 
blood -vessels The ulcer had healed, there was an occasional twinge of pain in this 
area The -vasomotor response to induction of fever caused an average increase of 
10° C m the temperature of the toes The patient was considered to be in satis- 
factory condition for lumbar sympathetic ganglionectomy, but he felt that he was 
getting along so well he wished to postpone this procedure 

The third admission was September 1, 1931 The ulcer had remained healed 
Claudication appeared after the patient had walked two or three blocks, and his ac- 
tivities had been kept at about 50 per cent of normal The feet were warm, growth 
of nails was normal, and there was no change m the pulsations of the peripheral 
arteries The diabetes w'as well controlled by diet, and the case was considered to be 
an instance of compensated thromboangiitis obliterans 

The patient’s fourth admission was May 11, 1932 At this time the pulsations of 
the posterior tibial and dorsalis pedis arteries of the right foot were intermittent and 
reduced There was claudication in the right leg after walking one to three blocks 
A small area of superficial phlebitis was present on this leg There were no symp- 
toms of diabetes The diabetes continued to be controlled with dietetic restrictions 
The patient w T as given four injections of typhoid vaccine for production of fever, 
with satisfactory effects on the claudication 

This is a typical example of slowly progressive thi omboangutis oblit- 
erans Closure of the vessels was not so rapid but that collateral circulation 
could keep pace The patient reacted extremely well to fever therapy The 
ischemic ulcer healed rapidly, and objective evidence of improvement was 
noted in the cn dilation of the extremities 

The diabetes was nuld and easily controlled Much will depend on the 
willingness of the patient to continue with a restricted diet Any excess of 
carbohydrates undoubtedly will make this patient more liable to cutaneous 
infection in the presence of the somewhat diminished circulation 

One additional case of thromboangiitis obliterans with diabetes has been 
observed at the clinic, and was leported by Adams 1 in 1930 Two ad- 
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ditional subjects, both Russian Jews, aged respectively 3 1 and 44 years, both 
with diabetes, were also thought to have thromboangiitis obliterans, but the 
clinical evidence was not sufficient to allow a positive diagnosis of thrombo- 
angiitis obliterans to be made, for that reason these cases have not been 
included in the present report 

Summary 

Three Russian Jews and a man of English-American extraction, aged 
respectively 42, 47, 38, and 42 years, had thromboangiitis obliterans and 
diabetes mellitus All were excessive smokers of cigarettes Thrombo- 
angiitis obliterans m these subjects did not seem to be accentuated by the 
presence of diabetes mellitus 

BIBLIOGRAPHY 

1 Adams, S F Case of diabetes mellitus with thromboangiitis obliterans, Med Clm N 
Am , 1930, xiv, 581-583 



HUMAN CONSTITUTION. 


A STUDY OF THE CORRELATIONS BETWEEN PHYSICAL AS- 
PECTS OF THE BODY AND SUSCEPTIBILITY TO 
CERTAIN DISEASES * 

By Walter Freeman, MD, F A C P , Washington , D C 


There is a saying One man’s meat is another man’s poison This will 
be recognized as a crude statement of the constitutional peculiarities and 
differences of various members of the human species, and is another indica- 
tion of the penetrating insight of the folk-loie poet that precedes the slow 
march of science Where science goes beyond the philosopher is m asking 
why and then proceeding to find the answer 

For the purposes of this study we may paraphrase the saying somewhat 
as follows The moie nearly two individuals resemble each other, the 
greatei are their chances of developing the same disease It is highly prob- 
able for instance that we are all exposed to tuberculosis at some time m our 
lives, yet only a cei tain proportion of us develop the disease Among those 
that do there is often a general family resemblance We go through life on 
very much the same routine of eating, working and sleeping, and some of us 
develop hypertensive disease and others acquire gall-stones, and some de- 
velop diabetes or cancel A study of the constitutional factors m patients 
suffering from these diseases will often show underlying trends in them that 
bi mg them into rather close relationship with one another, so that Draper 1 
has been able to delineate an ulcer race, a gall-bladder race, a pernicious 
anemia race It is easy to ask why, but the answer lies buried so deep in the 
peculiarities of structural make-up, of chemical and metabolic processes, and 
of psychologic outlooks, that go to make up the total personality, that we are, 
even in the beginning, somewhat baffled by the magnitude of the problem of 
constitution 

The constitution of an individual may be defined as the sum-total of all 
his peculiarities and potentialities Just how much is a matter of genes and 
how much is conditioned by early environment cannot be determined ac- 
curately After birth the body increases m size only about 20 or 30 times, 
whereas the increase from the ovum to the mature fetus may be a matter of 
billions The changes imposed upon the constitution after childhood are 
certainly minimal The equipment with which an individual starts life, his 
fundamental constitution, is largely determined by heredity, and Pende 3 
has likened constitution to a three-cornered pyramid the base of which 


* Presented before the American College of Physicians, Montreal, Canada, February 9, 

1933 
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repiesents heredity and the three sides, lespectively, the stiuctural, the 
chemical and the psychological aspects of the personality 

The chemical side of the personality is probably the most mipoi tant from 
the standpoint of general medicine, since immunities and susceptibilities to 
disease are determined largely m this manner, not to mention the various 
metabolic piocesses, endocrine activities and other organic reactions The 
correlation of different constitutional peculiarities of the individual, his 
physical architecture and his personality trends, with his susceptibilities and 
resistances to disease, has formed the basis of a number of interesting 
studies Three years ago 1 3 reported some correlations between psychologic 
reaction type and susceptibility to certain diseases, and it is possible now to 
amplify the previous findings by demonstrating some correlations between 
body type and susceptibilities to the same diseases For this purpose, the 
material, consisting of some 1260 autopsied cases, has been divided into 
four gioups con esponding to Kretschmei’s 4 classification, asthenic, athletic, 
pyknic and dysplastic The asthenic type is seen m the long thin individual 
with poorly developed muscles and a nanow costal angle The pyknic type 
has a short broad body with a round head, and, as Kretschmer calls it, a 
magnificent paunch The athletic type lies in between It is not particu- 
larly distinguished as a separate group, since there are various types of 
athletes extending from the distance runner to the weight thrower As a 
l ule, however, the pi oportions of the athlete are more harmonious than those 
of the other two groups The dysplastic individual does not fit into any of 
the above three groups by reason of a combination of pyknic and asthenic 
traits, or because of abnormalities of body that stamp him as distinctly 
freakish Conditions are similar, in the mam, for women, although the 
pyknic type is often taller and larger all around than is the athletic 

The distribution of the patients is given m table 1, which shows the per- 


Tadld I 

Distribution of Physical Types in 1081 Cases 


Asthenic 
Athletic 
Pyknic 
D> aplastic 
Unknown (no data) 


318% 
34 8% 
14 9% 
13 8% 
4 7% 


Total 


100 % 


centage of individuals falling in each class It will be noted that the 
asthenic and athletic are about equal in number, and the pykmcs half as 
many, the djsplastics making up only about one-eighth of the total cases 
Allowance must be made for this uneven distribution in comparing the 
ration of the various diseases and lesions found m subsequent tables 

A comparison of the ph)sical and psychological types is of interest and 
tends to confirm the findings of Kretschmer (Figure 1 ) The asthenic 
inhitus is most often associated with the shut-in schizoid personality trend, 
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while the pvkmc habitus and the extrovert, cycloid personality run together 
Furthermore, there is quite a piedonnnance of dysplastic individuals among 
the epileptics, and the paranoids show a rather even distribution among 


vS c/7 i 20/ c/3 /-fa/'a/7o/d(s 



Fig 1 Pie diagrams indicating physical make-up of the se\eral psychologic classes 

classes with pykmcs and athletics almost even The small percentage of 
asthemcs among the cycloids and of pykmcs among the schizoids forms the 
reverse of the preceding picture The individuals have been grouped ac- 
cording to body type and personality type alone, without regard to sex or 
race, and independently of the supposed cause of the psychosis Our studies 
are showing that only minor differences are apparent between the sympto- 
matic and the idiopathic psychoses as far as the personality types and body 
types are concerned, and that constitution transcends race, sex and age 
The distribution of a number of disease entities and of pathologic lesions 
is given in the accompanying table (Table 2 ) It must be called to mind 
that these percentages are not weighted, so that the relative incidence of the 
various lesions is not shown, but even so, certain findings stand out that 
indicate rather pronounced irregularities in the distribution of certain dis- 
eases The high proportion of asthemcs among the tuberculous, and of 
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Table II 

Distribution of Disease Classes According to Body Types, Both Sexes, All Races 


^ ^ j Percentage of Cases in Body Groups 

Number Not differ- 

of Cases entiated Asthenic Athletic Pyknic Dysplastic 


All cases 1260 

1260 

■B 

31 8 

34 8 

14 9 

13 8 

Cardto-vascular disease 







Chronic myocarditis, sclerosis, fi- 
brosis 

Coronary thrombosis, infarction, 

488 

70 

26 6 

37 1 

16 2 

13 1 

aneurysm, rupture 

Pericarditis, acute, adhesive, 

84 

3 6 

19 0 

36 9 

22 6 

17 9 

chronic 

Valvular disease, endocarditis, aor- 

88 

23 

341 

35 2 

11 4 

17 0 

tic and mitral stenosis 

271 

3 7 

22 5 

40 2 

15 9 

17 7 

Cardiac syphilis 

82 

1 2 

30 5 

39 0 

17 1 

12 2 

Aortic aneurysm, luetic or senile 
Vascular thrombosis of aorta, lung, 

32 


94 

43 7 

34 4 

12 5 

spleen, small intestine 

192 

3 1 

20 3 

39 1 

20 8 

16 7 

Nervous diseases 







Cerebral hemorrhage 

42 

— 

95 

54 8 

26 2 

95 

Cerebral thrombosis, infarction 

316 

54 

23 4 

40 2 

16 1 

14 9 

Neurosyphihs 

279 

5 7 

31 5 

39 8 

12 2 

10 8 

Encephalitis, meningitis 
Pachymeningitis, subdural hema- 

105 

48 

35 2 

30 5 

16 2 

13 3 

tomata 

95 

63 

27 4 

45 2 

53 

15 8 

Cerebral malformations, hydro- 







cephalus, diffuse gliosis 

75 

5 3 

22 7 

30 7 

12 0 

29 3 

Neoplastic disease 







Primary carcinoma all organs 

127 

70 

27 1 

38 8 

12 4 

14 7 

Respiratory diseases 







Active tuberculosis 

179 

34 

62 5 

16 2 

39 

14 0 

Healed tuberculosis 

313 

45 

31 6 

32 3 

15 0 

16 6 

Lobar pneumonia and influenza 

72 

2 8 

27 8 

40 2 

13 9 

15 3 

Bronchopneumonia 

Pulmonary thrombosis, infarction, 

614 

60 

33 2 

37 9 

10 7 

12 2 

hemorrhage 

126 

1 6 

19 8 

38 9 

24 6 

15 1 

Pulmonary abscess and gangrene 

70 

57 

44 2 

32 9 

29 

14 3 

Bronchiectasis and syphilis 

87 

9 2 

31 0 

41 5 

5 7 

12 6 


pvknics suffering pancreatic hemorrhage, is worthy of note, as well as the 
prepondet tince of intestinal disorders such as hernia, foreign bodies and in- 
testinal gangrene among the athletic A few other disorders, in which one 
special bod} t>pe contains moie than 40 per cent of the total lesions, may be 
mentioned Cardiac valvular disease, aortic aneurysm, cerebral thrombosis 
and hemorrhage, nephritis, p)eloneplmtis, prostatic hypertrophy and ma- 
lignancy, pituitary tmnois, goiter and subduial hematoma occur in consid- 
erable numbers m the athletic type Pulmonary abscess and gangrene as 
well as pulmonar) and intestinal tuberculosis pick out especially the asthenic 
t\pe, while pvknics comprise a rather high percentage of diabetics The 
dvspla^ties are so tew m number that the} do not show' any strikingly high 
percentages for any lesions 

L hoae disease* showing a relatively low distribution among certain body 
tv pcs nui\ aho be mentioned, taking 10 per cent as the dividing line Few 
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Tvble II (Continued) 


Total 

Number 

Percentage of Cases in Body Groups 

Not differ- 





of Cases 

entiated Asthenic 

Athletic 

Pyknic Dysplastic 

All cases 1260 

1260 

47 

31 8 

34 8 

14 9 

13 8 

Gastrointestinal diseases 







Ulcers of stomach and intestine, 







enteritis 

82 

— 

31 7 

34 1 

110 

23 2 

Carcinoma of stomach 

30 

— 

33 3 

30 3 

13 3 

23 3 

Intestinal tuberculosis 

89 

1 1 

75 3 

13 5 

1 1 

90 

Hernia, all types 

Thrombosis, infarction, rupture, 

14 

7 1 

14 3 

714 

— 

7 1 

gangrene of small intestine 

8 

12 5 

— 

62 5 

12 5 

12 5 

Foreign bodies 

7 

— 

28 6 

42 9 

14 3 

14 3 

Chronic colitis 

55 

— 

38 1 

27 3 

16 4 

18 2 

Cirrhosis of liver, mostly mild 
Chronic cholecystitis with or with- 

289 

264 

3 1 

26 6 

34 4 

18 3 

17 6 

out stones 

53 

29 5 

35 7 

14 0 

15 5 

Diabetes mellitus 

17 

59 

11 8 

29 4 

41 1 

11 8 

Hemorrhagic pancreatitis 

31 

3 2 

12 9 

22 6 

54 8 

65 

Carcinoma of biliary passages 

15 

67 

20 0 

46 7 

13 4 

13 4 

Urogenital diseases 







Nephritis 

Nephrosclerosis, fibrosis, infarcts, 

74 

4 1 

32 4 

40 5 

68 

16 2 

sclerosis, chronic inflammation 
of gonads 

922 

50 

28 2 

38 2 

14 2 

14 4 

Pyelonephritis, abscess 

119 

76 

30 3 

41 1 

10 9 

10 1 

Lithiasis 

56 

1 8 

19 6 

25 0 

30 4 

23 2 

Cystitis 

62 

65 

25 8 

38 7 

17 7 

113 

Prostatic hypertrophy 

199 

35 

25 1 

42 7 

15 6 

13 1 

Carcinoma of prostate and bladder 

22 

45 

31 8 

40 9 

45 

18 2 

Uterine fibroids 

151 

40 

25 2 

35 8 

21 9 

13 2 

Ovarian cysts 

83 

24 

34 9 

32 5 

18 1 

12 0 

Urogenital malformations 

58 

1 7 

27 6 

25 9 

12 1 

32 8 

Endocrine diseases 







Pituitary tumors 

52 

38 

15 4 

51 9 

15 4 

13 5 

Goiter 

105 

38 

27 6 

40 0 

14 3 

14 3 

Persistent thymus 

168 

— 

31 0 

36 3 

11 3 

21 4 

Adrenal hemorrhage 

Adrenal adenomata and hyperne- 

16 

63 

37 5 

37 5 

63 

12 5 

phromata 

45 

— 

31 1 

28 9 

15 6 

24 4 


aortic aneurysms and cerebral hemorrhages occur in asthenic mdn iduals 
Pulmonary abscess and gangrene and bronchiectasis, as well as tuberculosis 
of the lungs, are rare in pyknics, few cases of nephritis, of prostatic car- 
cinoma, of pachymeningitis and of adrenal hemorrhage occur in pyknics 
The dysplastic group is represented by relatively few instances of hernia and 
of hemorrhagic pancreatitis The athletic group has a fairly large propor- 
tion of all the different lesions both on account of the size of the group and 
because it stands more or less m mid-position between contrasting body 
types 

In order to contrast the distribution of \anous groups of diseases among 
the four body types, figure 2 has been constructed The relatively even 
distribution of the acute infectious disorders (compare with table 1) lends 
added weight to the differences observed m the other categories, since the 
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acute infections as such are more strictly conditioned by external factors 
(microorganisms) than by constitutional traits 


yfsMe/uc 

Type 


JMMtc 


£>ysp/ast/c 


Pj//rmc 



Fig 2 Disease Type and Body T\pe 


Percentage of individuals of different body types having a specified disease type Both 
sexes and all races arc included, but only those individuals that have been differentiated as to 
both body type and disease type Individuals listed as having more than one disease are 
classified in only the more important group The order of importance of disease groups has 
been taken to be the following Tuberculosis takes precedence over all other groups, syphilis 
next, then carcinoma, circulatory disease, streptococcal infections, intestinal disease, violent 
deaths, and acute infections, in the order named Therefore, tuberculosis and syphilis oc- 
curring together would be counted only in the tuberculosis group, as would tuberculosis and 
circulatory disease S>phihs and violent death would be classified only under syphilis The 
second disease in each case is ignored 


Comparing the distribution of separate disease entities according to 
pin si cal t}pc with the distribution of the same diseases according to psycho- 
logic t\pe brings out the noteworthy fact that distinctions are sharper in 
the latter This would seem to indicate that the personality of the individual 
is more closely linked with his immunologic attributes than is his physical 
build 

Finally, fiom a study of the combined figuies, a reconstiuction of the 
constitutional pjramid of Pendc, certain constellations may be picked out 
contrasting examples of human biotjpes The asthenic-tuberculous- 
<clu/oid contrasts with the pvknic-angiopathic-cycloid, and both of them 
with the d\splastic-cxudatne-epileptoid, while another less striking example 
is the athletic-paranoid group showing decided tendencies tow'ard malignant 
dixea>c and chronic streptococcus infections 

The necessity for a study of the patient as a whole is again emphasized 
Thi> contribution show-, that there are certain diseases that show a pre- 
dilection for one physical t\pe or another, just as the former study showed 
tint -ontc diseases fell more heavily on one pscchological type than another 
Rather detinue relationships between mental and physical types complete the 
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triangle of constitution, and it is possible to erect certain constellations com- 
prising all three facets of the individual’s total personality 

The author is indebted to Miss Marjorie Gooch, Associate in the Department of Neurol- 
ogv, George Washington University, for the statistical handling of the data 
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PAROXYSMAL VENTRICULAR TACHYCARDIA: 


AN ETIOLOGICAL STUDY WITH SPECIAL REFERENCE TO 

THE TYPE r 

By Clayton J Lundy, M D , and Lawrence L McLellan, M D , 

Chicago , Illinois 

Paroxysmal tachycardia of ventricular origin is a cardiac disorder 
which, because of its severity, deserves and has received much study There 
are, however, questions as to its mechanism and etiology that are still unan- 
swered This is our warrant for reporting three cases and tor recording 
the results of a survey of the literature on this subject We ha\ e endeavored 
to get facts as to the causes that excite its outbreak as well as to the nature 
of the heart disease which underlies this condition This survey may also 
be helpful in an attempt to correlate these findings with a classification of 
the various types of the arrhythmia, and thus bring about a closer relation- 
ship to the exciting causes and foundation etiological factors 

Case I 

A bov, A D , 16 veais of age, piesented himself at the Cential Free Dispensary, 
January 26, 1930, complaining of spells of tachycardia for the previous six months 
The duration of a spell varied from a few days to as long as three weeks His 
strength and enduiance were poor He had noticed shortness of breath on exertion 
for three months, and afternoon swelling of his feet and ankles for one month He 
gave no history ot the usual childhood diseases except measles The only other ill- 
ness was rather frequent sore throat for the past three months 

Examination revealed a boy 5 feet 7 inches in height, weighing 145 pounds His 
face was flushed The teeth were m good condition The tonsils were small, slightly 
injected and contained a few crypts No pus could be expressed The thyroid was 
^ott, and umtorinlv enlarged to a slight degree The lungs were normal There was 
.i diffuse heaving impulse of the heart that was visible over an area measuring 7 by 
15 cm and extending from the second to the sixth interspaces immediately to the left 
of the sternum The left heart border was found to be 13 cm to the left of the mid- 
sternal line m the sixth interspace, the right border 3 cm to the right of the mid- 
sternal line in the fifth interspace The heart rate was 125 and regular The pulse 
was weak, but everv beat was felt at the wrist A gallop rhythm was heard over the 
entire precorditim but was loudest 2 cm to the right of the sternum m the fourth 
interspace Three distinct impulses were imparted to the hand placed over the heart 
No thrill was palpable, and no murmurs were heard The examination of the ab- 
domen revealed nothing pathological The reflexes were normal There was no evi- 
dence of edema, evanosis, or djspnea 

I he blood pressure was 116/96 nun of mercurj Blood counts and hemoglobin 
estimations were normal The blood Wassermann was negative The urine con- 
tained dlumin two plus no casts The basal metabolic rate was plus 15 and plus 8 

* Kceei.cd for publication Fcbruarv 20, 193 > 
run 0 c Medic d Departments of Rush Medical College of the Umversitv ot Chicago 
a i ts i re eaten it Hospital of Chicago 

M2 




Fig 1 Case I (January 26, 1930 ) Boy, A D , 16 years old Rate 125 Parox- 
ysmal tachycardia of right ventricular origin Note one normal beat in Lead III In all 
tracings 1 cm = 1 mv and time interval = 04 second Note In Lead III, 0 5 cm = 1 mv 
This is the only exception. 



Fig 2 Case I A. D (March 14, 1930 ) Rate 78 Normal rhythm after qumidme 
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Etiology There was none obtainable either for the attacks or for the underlying 
heart disease There was no history of previous disease, strain, or excesses which 
could account for the condition 



T IG 3 Case I AD All strips are of Lead I Extrasystoles observed throughout 

subsequent observation 


Treatment and Course Vagal and orbital pressuie weie without effect The 
rapid tachycardia was temporarily controlled by qumidine sulphate, given in gradually 
increased dosage up to 12 grains per day Examinations, when the rate was normal, 
showed that the heart had not changed in size The left border was 11 cm to the left 
of the mid-sternal line in the sixth interspace, and 3 cm to the right of the mid-sternal 
line at the fifth interspace A seven foot roentgen-ray plate taken during normal rate, 
gave essentially the same measurements as were found during the spell of tachycardia 
d he patient continued to take the quinidme, but within a month the spells of 
tachycardia returned Quinidme was given up to 42 grains per day, but the rhythm 
Never returned to normal Runs of right ventricular extrasystoles persisted in spite 
or digitalis, quinidme, potassium iodide, atropine, strychnine, and morphine A rapid 
regular sinus rhythm could be established by r exercise, but it would persist for only 
one or two minutes At present the patient is at home confined to bed under the care 
ut in outside pin >i uan His condition is very poor, and the piognosis bad 

Case II 

A man, A L, 59 years of age, entered the Presbyterian Hospital of Chicago, 
March 31, 1930, because of a recurring biliary fistula lie had had an operation in 
l tlx tor g uigrenous gall-bladder with stones 'I he gall-bladder was not removed 
the wound dr micd for month* and gradually closed In 1920 the wound broke 
ojs.u ini dt'icliirgcd for a few weeks I he fistula then remained closed until one 

\ r *v Jt 5° 1 >t reopened ami ha* discharged ever since Slight jaundice, 
v’mIK Uld fevir developed 
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Additional past lnstoiy disclosed the fact that the patient had had rheumatic fever 
twice (at 19 and 36 years of age) and had been told that there was some heart m- 
\ olvement each time Recently he had had some dyspnea and heart consciousness on 
exertion 

Cholecystectomy was pei formed April 2, 1930, by Dr Aitliur Dean Bevan who 
iound a common duct obstruction of unknown cause Convalescence was prolonged 
due to peisistent discharge and to delayed healing of the incision May 12, 1930, the 
patient was allowed to be up m a wheel chair for one hour 

On May 13, 1930, the patient on waking stated that he did not feel well and com- 
plained of marked tachycardia Examination revealed a regular pulse rate of 200 
No murmurs were heaid The left heart border was 11 cm to the left of the mid- 
sternal line in the fifth interspace The right heart border was substernal Orbital 
and vagal pressure w'ere without effect The electrocardiograms are shown in fig- 
ures 4 and 5 Note the coronary T-wave in figure 5 There was no history of 



Fig 4 Case II (May 13, 1930 ) Man, A L , 59 years old Rate 187 Paroxysmal 

tachycardia of left ventricular origin 



Fig S Case II A L (May 14, 1930) Rate 83 Normal rhythm, probable 

coronary T-wave 

angina The attack suddenly ended aftei about three houis Extras} stoles persisted 
for about 30 minutes longer There w r ere no recurrences m the hospital and the pa- 
tient was discharged June 14, 1930 Within the following six weeks there w’ere two 
similar but shorter attacks, each brought on by over-exertion and relieved b> rest 
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Caidiac Diagnosis Paroxysmal tachycaidia of left ventricular origin, histoiy 
of rheumatic heart disease, probable coionary sclerosis 

Etiology The attacks of paroxysmal tachycardia may be attnbuted to coronaiy 
sclerosis The heart disease is attributed to lheumatic fever Chiomc biliary infec- 
tion may have been a contributory cause 

Treatment and Subsequent Couise The patient was seen fiequently and re- 
mained free from attacks for four months In December 1930, he developed acute 
cardiac decompensation with edema, cyanosis, dyspnea and a total arrhythmia The 
electrocaichogram confirmed the diagnosis of auricular fibrillation At present the 
hbi illation persists, and the decompensation is slowly responding to digitalis and rest 

Case III 

A man, PI B , 42 years of age, was first seen in the Cential Fiee Dispensaiy in 
April 1918 His complaints at that time were palpitation and piecoidial pain on 
exertion, joint pams, insomnia and anorexia The past history revealed measles in 
childhood, frequent attacks of tonsillitis, chancre in 1905, and gonoirhea in 1910 
Foui blood Wassermanns were reported to be negative 

Physical examination revealed rather large tonsils The left border of the l\eait 
was 14 cm to the left in the fifth intei space, the right heart border was substernal 
flicre were occasional exti asystoles A soft murmur was heard over the lower end 
of the sternum Lungs, abdomen, and reflexes weie normal 

Laboiatorj examinations showed the hemoglobin 85 per cent, white blood cells 
12,000, mine normal, blood Wassermann four plus, blood piessure 130/70 mm of 
mei cur) Roentgen-ra) showed an enlarged heart with a tendency towards a initial 
configuration 

Diagnosis (Apnl 1918 ) Syphilis with cardiac hypeitiophy and dilatation 

Probable sy plulitic heart disease 

I) cat mcnt Mercury and iodide for one year, then 0 2 gm neosalvaisan mter- 
niittentlv foi two \ ears The patient then disappeared until June 1925, when he le- 
turned complaining of epileptiform seizures and precordial pain The lecord of the 
pin steal examination at that time is not available 

Diagnosis ( June 1925 ) Epileptiform seizuies, coronary occlusion, initial steno- 
sis nuriui'ar fibrillation, svplnlis The electrocardiogram showed a coronary T-wave 
i 'see figures 6 and 7 ) 

treatment Digitalis neosaharsan, iodides, and mercury Theie was a maiked 
improvement — the blood Wassermann became negative, regular sinus rhythm was le- 
stoiul, the patient's heart was well compensated, and the epileptiform seizures dis- 
vi >pearcd 

Sttbuqu.nt Cotnse The patient returned in June 1928, with jaundice and at- 
tack-. ot pun in his gall-bladder region Cholecystectomy was done by Dr Ham 
Oborhelm m vho found tour stones in the gall-bladder Recovery was lapid In 
JtiL* l->28, Severe let t chest pains developed At this time he gave the first history of 
''pell'i ot taclnc irdia T Iuse were associated with the attacks of pain in his left chest 
He w is mn during an attack when the pulse rate was 178 and regular The heart 
'v coiisideraolv enlarged, during this petiod ot tachvcard’a no murmurs were heard 
t K <!> ctrocardiogram shoved a tichvcardia of lett vcntucular origin Treatment 
cott.’-a'd of n>*, iiitiughcerm, and digitalis The spells v ere of rather frequent rp- 
urtuice n»r <u'c >tir Qmmduie was not used After August 1929, the attacks be- 
ca I. 5c trcquctit but the pain persisted examination at that time tevtalcd aortic 
rc 'it git tson is well i > initrd stenosis 'lhe presence ot an Austin Flint murmur 
i-. «.«>•, 1 ut i tiled out l he heart had become consulerablj larger The left 
. * r l So'ehr wa-, m *ln mu run axiharv lute, tlte right heart border 3 cm to the right 
* ’ * - ’v.n d margin la Janutrv 1930, the heart wa» compensated and the pa- 
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Fig 6 Case III (July 9, 1928) Man, H B, 42 years old Rate 143 Paroxysmal 
ventricular tachycardia of left ventricular origin Retrograde P-waves m Lead I 



Fig 7 Case III H B (August 23, 1929 ) Rate 97 Normal rhythm with 

coronary T-wave 
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tient was getting along fairly well with IS drops of tincture of digitalis thiee tunes a 
day, 1/100 grain of nitroglycerin as needed, and 3/4 grain of luminal twice a day 
At present the paroxysms of tachycardia still occur, but are infrequent and of 
short duration , extrasystoles are constandy present 

The exciting cause for the attacks of paroxysmal tachycardia would seem to be 
coronary occlusion, the etiology of the heart disease is syphilis, lheumatism, and 
chronic tonsillitis 

During the past few years, several reviews of this arrhythmia have ap- 
peared These reports are concerned chiefly with only one phase of the sub- 

Table I 


Right Ventricular Type (23 Cases ) 


Ref 

No 

Our 

Case 

No 

Age 

Sex 

Valve 

Disease 

Etiology for 
Attacks 

Etiology for 
Heart Disease 

! 

De- 
gree of 
Heart 
Dis- 
ease 

Out- 

come 

1 



M 

Murmur 

Exertion, onset 
after box fell on 
leg 

Diphtheria 

Gouty arthritis 
Influenza 

Mod 

L 

5 

5 

20 

M 

— 

Diphtheria 

Mild 

L 

7 

11 

42 

M 

— 

None 

Strept infections 

Mod 

L 

10 

19 

49 

M 

Aortic 

Coronary occlusion 

Syphilis 

Rheumatic fever 

Mod 

L 

12 

21 

39 

F 

None 

None 

None 

None 

L 

13 

22 

21 

F 


None 

Pneumonia 

Diphtheria 

Tonsillitis 

Mod 

L 

17 

27 

35 

F 

None 

None 

Dry pleurisy 
(In bed 1 yr ) 

None 

L 

>2 

31 

60 

M 

— 

None 

None 

Adv 

L 

22 

35 

18 

M 

Murmur 

None 

Rheumatic fever 

Adv 

L 


38 

63 

M 

Aortic 

Digitalis 

Arteriosclerosis 

Mod 

D + 

23 


60 

F 

Murmur 

Digitalis 

None 

Adv 

D 

29 

18 

25 

M 


Focal myocarditis 
Early coronary ar- 
teritis 

Abscessed teeth 
Infected tonsils 

Adv 

D* 

30 

49 

53 

M 

— 

Exertion 

None 

Mod 

L 

31 

5S 

5' > 

IS 

M 

— 

None 

Pneumonia twice 

None 

L 

35 

? 

M 

Mitral 

Coronary disease 

Hypertension 

Adv 

L 

3i> 

02 

50 

1' 

— 

None 

Rheumatism 

Mild 

L 

12 

71 

53 

\l 

— 

Coronary throm- 
bosis 

None 

None 

Mod 

L 

11 

71 

17 

> 

— 

None 

Mild 

L 

15 

78 

51 

M 

— 

Coronary throm- 
bosis 

None 

None 

Adv 

D* 

17 

1 <>0 

20 

M 

None 

None 

None 

L 

17 

i 4 

2-> 

M 

None 

None 

None 

None 

L 

:>! 


17 

! M 

— 

Undue excitement 

None 

None 

L 

52 

. vV> 

1 

10 

I 

1 M 

1 

None 

None 

Adv 

L 


* \utup-»> 


jtct. No one has tabulated all of the pto\ed cases and analyzed the exciting 
taii'c-> for the onset of the attacks in relation to the underlying heart disease 
have made >*uch a survc> and have found some valuable information by 
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correlating the indn idual case histories with a classification of the types of 
this arrhythmia 

We have found refeience to 149 cases which, with our own, make a 
total of 152 cases Of these 152 cases, 56 ®. 7 . °. 31 . B3 - 7B . 81 were discarded 
as unproved because of questionable or absent electrocardiograms or because 
of insufficient historical data The data of the remaining 96 cases were 
studied with reference to age, sex, etiology of the attacks, etiology of the as- 
sociated heart disease, the degiee of heart disease, the type of arrhythmia, 

Table II 


Idio-Ventricular Type (23 Cases ) 


Ref 

No 

Our 

Case 

No 

Age 

Sex 

Valve 

Disease 

Etiology for 
Attacks 

Etiology for 
Heart Disease 

De- 
gree of 
Heart 
Dis- 
ease 

Out- 

come 

3 

3 

45 

M 

Mitral 

Aortic 

Coronary disease 

None 

Adv 

D* 

4 

4 

48 

M 

Murmur 

Rheumatism 

Rheumatism 

Mod 

L 

5 

6 

Young 

M 

— 

None 

None 

None 

L 

5 

7 

Young 

M 

— 

Exertion 

None 

None 

L 

6 

9 

50 

M 

— 

Poor blood supply 

None 

Mod 

L 

7 

10 

62 

M 

— 

None 

Strept infections 

Mod 

L 

9 

15 

23 

F 

Mitral 

Terminal digitalis 

Rheumatic fever 

Adv 

D 

10 

18 

53 

F 

— 

Coronary occlusion 

None 

Adv 

D 

19 

30 

52 

M 

— 

Coronary occlusion 

Arteriosclerosis 

Adv 

L 

23 

37 

50 

F 

Mitral 

Digitalis 

Hypertension 

Adv 

L 

25 

42 

46 

M 

Aortic? 

Coronary occlusion 

None 

Mod 

L 

26 

43 

32 

M 

— 

None 

Rheumatism 

Mod 

L 

33 

55 

61 

M 


Coronary disease 

Arteriosclerosis 

Asthma 

Influenza 

Adv 

D 

33 

57 

19 

M 


None 

None 

None 

L 

39 

63 

12 

M 

— 

None 

None 

Mild 

L 

40 

64 

71 

M 

— 

Digitalis 

Ouabaine 

Asthmatic bron- 
chitis 

Adv 

L 

41 

70 

74 

M 

Murmur 

Digitalis 

Arteriosclerosis 

Hypertension 

Adv 

D 

43 

72 

50 

M 


Digitalis 

Coronary throm- 
bosis 

Arteriosclerosis 

Hypertension 

Adv 

D* 

45 

75 

41 

F 

— 

None 

Influenza 

Mild 

L 

50 

SS 

47 

M 


Digitalis 

Coronary throm- 
bosis 

Hypertension 

Mod 

D* 

50 

S6 

54 

M 

— 

Coronary occlusion 
Digitalis? 

Hypertension 

Adv 

D 

79 

92 

16 

F 

— 

None 

None 

None 

L 

81 

95 

52 

M 


Exertion 

Coronary disease 
Arteriosclerosis 

Mild 

L 


* Autopsy 


factors which might influence the type of arrhythmia, the outcome, and the 
revelations and bearings of autopsy findings It may be objected that m a 
few instances the type of arrhythmia was determined from only one lead 
These few instances, howe\ er, are not enough to make a significant differ- 
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ence in the results, so we feel justified in adding them to our series An- 
other cnticism might be made regarding the inclusion of the alternating bi- 
directional type of the arrhythmia This type is by some regarded as an 
alternating bundle branch block due to excessive digitalis administration 20 
The type is usually considered as ventricular We include it for this rea- 
son, although we do not consider it to be a true paroxysmal ventricular 
tachycardia 

We are adhering to the old terminology with regard to the type of the 
arrhythmia When QRS is upright in Lead I and inverted in Lead III 
we call this the left ventricular type. 

The tabulation of our findings, according to types, follows 

A significant observation is that excessive digitalis administration is 
held responsible for 35 (36 per cent) out of the total of 96 cases of all types 
of this arrhythmia The association is greater in the left ventricular and 
ldio-ventricular types than m the right We believe this is due to the fact 
that digitalis makes the left ventricle work harder than the right (due to the 


Table III 


Left Ventricular Type (35 Cases ) 


Ref 

No 

Our 

Case 

No 

Age 

Sex 

Valve 

Disease 

Etiology for 
Attacks 

Etiology for 
Heart Disease 

De- 
gree of 
Heart 
Dis- 
ease 

Out- 

come 

2 

2 

49 

M 

Murmur 

Coronary disease 

Syphilis 

Mod 

L 

6 

S 

21 

M 

Aortic 

Mitral 

Poor blood supply 

Rheumatism 

Sore throats 

Adv 

L 

7 

1? 

3S 

M 

— 

— 

Strept infections 

Adv 

L 

8 

n 

59 

M 

Mitral 

Terminal 

Hypertension 

Adv 

D* 

8 

n 

63 

M 

Aortitis 

— 

Syphilis 

Adv 

L 

10 

16 

53 

M 

— 

Coronary occlusion 

Syphilis 

Hypertension 

Adv 

D* 

10 

17 

t 

58 

M 

— 

Coronary occlusion 

Arteriosclerosis 

Hypertension 

Adv 

D 

11 

20 

22 

M 

— 

Exertion 

None 

L 

1 1 

1 25 

58 

M 

— 

Quinidine 

— 

Adv 

L 

IS 

i 

20 

M 

— 

None 

None 

Mod 

L 

15 

! 

0/ 

M 

Aortic 

— * 

Rheumatism 

Pleurisy 

Adv 

L 

lf» 

. 26 

? 

? 

— 

Quinidine 

— 

— 

L 

20 

! -SI 

19 

M 

— 

Teeth 

Mod 

L 

) 1 

5 > 

20 

i’ 

— 

— 

— 

Adv 

L 

J > 

oO 

58 

80 

i' 

r 

Mitral 

Digitalis 

Syphilis 

Hyperthyroidism 

Adv 

L 

2 > 

59 

— 

Chronic tonsillitis 

Adv 

L 

21 

' It 

, n 

17 

I* 

— 

— 

— 

None 

L 

27 

15 

r 

— 

— 

— 

Adv 

L 

J-> 

> 17 

71 

M 

i 


Digitalis 

Coronary throm- 
bosis 

Arteriosclerosis 

Adv. 

D* 

i J 

52 

1 is 

5 

i 

l 

M 

Mitral 

1 

i 

Exertion 

Head colds 
Pharyngitis 

Mod 

D 

(Pneu- 

mo- 

nia) 
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Table III — ( Continued ) 


Ref 

No 

Our 

Case 

No 

Age 

Sex 

| 

Valve 

Disease 

Etiology for 
Attacks 

| 

Etiology for 
Heart Disease 

De- 
gree of 
Heart 
Dis- 
ease 

Out- 

come 

33 

53 



Mitral 

Tricuspid 

Digitalis 

1 

Rheumatic fever 

Adv 

D * 

33 

54 

j 64 


— 

Digitalis 

Arteriosclerosis 

Asthma 

Adv 

D 

33 

56 

41 

M 

— 

Nicotine poisoning 

Tobacco 

Mod 

L 

36 

60 

54 

M 

— 

Coronary throm- 
bosis 

Rheumatism 

Adv 

D* 

40 

65 

63 

M 

Mitral 

Coronary disease 
(?) 

Digitalis 

— 

Adv 

L 

41 

69 

39 

F 

Aortic 

Mitral 

Rheumatic fever 

Adv 

D* 

45 

76 

53 

M 

— 

Coronary disease 

— 

Adv 

L 

45 

77 

55 

iM 


Exertion 

Coronary throm- 
bosis 

Hypertension 

Adv 

D* 

46 

79 

46 

M 

Aortitis 

Exertion 

Coronary disease 

Syphilis 

Adv 

D* 

4S 

82 

45 

1 


Pressure inf vena 
cava 

Megacolon 


Mild 

D* 

49 

S4 

73 

E9 

— 

Digitalis 

Coronary occlusion 

Arteriosclerosis 

Adv 

D 

52 

90 

59 

□ 

— 

Coronary disease 

Rheumatic fever 
Biliary infection 

Adv 

L 

52 

91 

42 

13 

Aortic 

Mitral 

Coronary disease 

Syphilis 

Chronic tonsillitis 

Adv 

L 

SO 

93 

66 

F 


Coronary disease 

Coronary disease 

Arteriosclerosis 

Hypertension 

Adv 

D 

SI 

95 

31 

M 


Exertion 

Excitement 

Scarlet fever 
Pneumonia 

Mod 

D 


* Autops} 

fact that the resistance opposed to the complete emptying of the ventricles 
is greater for the left ventricle than for the right) In the presence of dis- 
ease, the left ventricle and septum would therefore undergo a disproportion- 
ate strain Digitalis intoxication in the presence of advanced heart disease 
is held accountable for 100 per cent of the cases showing the alternating bi- 
directional type 

No exciting causes could be determined for the attacks m 28 cases In 
this group the right ventricular type predominates, 12 in number, while there 
are only nine in the larger group of the left ventricular type This seems 
significant, especially m view of the association of the right ventricular type 
with a lower age incidence and a lesser degree of heart damage than in the 
left Within the groups according to types, 12 cases (52 per cent) of the 
right ventricular type gave no exciting causes, and only 9 cases (25 per 
cent) of the left ventricular t>pe failed to be associated with exciting fac- 
tors for the attack This obsen ation seems to be associated with a better 
prognosis for the right ventricular type 
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Coronary disease is associated with the onset of the attacks in 27 cases 
(28 per cent) The frequency of occuirence is greater m the left than in 

Table IV 


Alternating Bi-directional Type (21 Cases ) 


Ref 

No 

Our 

Case 

No 


1 

Valve 

Disease 

Etiology for 
Attacks 

Etiology for 
Heart Disease 

De- 
gree of 
Heart 
Dis- 
ease 

Out- 

come 

IS 

28 

50 

F 

Aortitis 

Digitalis 

Syphilis 

Aneurysm 
Rheumatic fever 

Adv 

D* 

18 

29 

61 

F 

Mitral 

Digitalis 

Adv 

D* 

21 

32 

54 

F 

— 

Digitalis 

Hypertension 

Adv 

D 

28 

45 

64 

F 

■ 

Digitalis 

None 

Adv 

D 

28 

46 

44 

F 

■ 

Digitalis 

Exophthalmic 

goiter 

Arteriosclerosis 

Adv 

D 

31 

50 

77 

M 

— 

Digitalis 

Coronary disease 

Adv 

D* 

31 

51 

66 

M 

Aortic 

Digitalis 

Syphilis 

Adv. 

D 

37 

61 

76 

M 


Digitalis 

Coronary throm- 
bosis 

Arteriosclerosis 

Adv 

D* 

41 

67 

53 

F 

None 

Digitalis 

Hypertension 

Adv 

D* 

11 

68 

42 

F 

Murmur 

Digitalis 

Arteriosclerosis 

Hypertension 

Adv 

D 

43 

73 

45 

M 

— 

Digitalis 

Chronic sore throat 

Adv 

D 


83 

49 

M 

Aortic 

Digitalis 

Syphilis 

None 

D* 

SO 

87 

65 

M 

Aortic 

Digitalis 

Syphilis, obesity 

Adv 

D 

11 

66 

59 

M 

Aortic 

Mitral 

Digitalis 

None 

Adv 

D* 

2i 

39 

80 

F 

Digitalis 

Chronic tonsillitis 

Adv. 

L 

28 

47 

71 

M 

■— * 

Digitalis 

Coronary disease 

Arteriosclerosis 

Adv 

D* 

11 

69 

39 

F 

Aortic 

Mitral 

Digitalis 

Rheumatic fever 

Adv 

D* 

11 


74 

M 

Murmur 

Digitalis 

Arteriosclerosis 

Hypertension 

Adv 

D 

11 

72 

u 

M 


Digitalis 

Coronary throm- 

Arteriosclerosis 

Hypertension 

Adv 

D* 

>0 

85 

47 

M 



Digitalis 

Coronary throm- 
bosis 

Hypertension 

Mod. 

D* 

\2 

* 96 

\ 

m 

M 


Digitalis 

Rheumatic fever 

Adv 

L 


* Autops} 


tin. right umtriculai t\pc, which con forms to the geneially recognized fact 
that coronary disease unohes the left ventricle more often than it does the 
nglu \uunclc 

l-xcrtiou i> associated with the onset in 9 eases (9 per cent) Most of 
thc'i. h\e e<ises, were of the left \entricular t\pe This is in contrast to the 
*»h>tr\atioii that in athletes the right \entnele hvpertroplues This differ- 
uiie m.i> hi, due to the fact that e\ertion on the part of an untrained person 
i ui-t' ■'tram on the left \uitncle, whereas m long continued effort the strain 
{,!i tlie right \ nitride ■* Concomitant coronary disease may have helped 
rnmie the t\pe in two of these ca-^es 
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Upon ariangmg this infoimation accoiding to groups, the following re- 
lationships are shown 


Table V 

Summary of Exciting Causes for the Onset of Attacks 






Types 


Number 
of Cases 

Exciting 

Cause 

Right 

Ventricular 

Idio- 

ventricular 

Left 

Ventricular 

Alternating 

Bi-Directional 

96 total 

35 (36%)* 

Digitalis 

23 cases 

2 (9%)f 

23 cases 

6 (26%) t 

35 cases 

6 (17%)f 

21 cases 

21 (100%)f 

28 (29%)* 

None 

12 (52%) f 

7 (30 %) f 

9 (26%)f 

includes 6 
duplicated types 
5 (24%) f 

27 (28%)* 

Coronary 

disease 

Exertion 

5 (22%)f 

8 (35%)f 

13 (37%)f 

includes 3 
duplicated types 
0 

9 (9%)* 

2 (9%) f 

2 (9%)f 

5 (14%)t 

0 

8 (8%)* 

Pulmonary 

disease 

Toxic and 

3 (13%)t 

2 (9%)t 

3 (9%)| 

0 

3 (3%)* 

1 (4%)t 

1 (4%)t 

1 (3%)t 

0 

3 (3%)* 

infectious 

Nervous 

2 (9%)f 

0 

1 (3%)t 

0 

2 (2%)* 

Quinidine 

0 

0 

2 (5%)t 

0 


* % refers to total number of cases considered 
t % refers to total number of cases considered of this type 

Note The correct percentage and relationship of terminal cases could not satisfactorily 
be determined Two cases reported by Dieuaide and Davidson 8 are probably representative 
of the type to be expected under these circumstances These included one left ventricular 
and one ldio-ventricular type 


Pulmonary disease is associated with the onset m eight cases While 
this group is small it seems worth while to call attention to the fact that 
within the sub-groups, three or 13 per cent weie of the right type, whereas 
three in the larger group of the left type constitute only 9 per cent, showing 
a higher incidence m the right type The strain on the light heart as a re- 
sult of pulmonary circulation embarrassment may have been a factor m the 
production of the right ventricular type of the arrhythmia in these cases 

Nervous factors influencing the onset occurred more often m the right 
type than in the left Quimdme was associated with the onset in two cases 
of the left type 

These results differ from those published by Strauss 10 laigely because of 
the lecent addition of quite a number of cases to the literature The most 
notable differences are the shifting of arteriosclerotic heart disease and 
coronary disease to first and third places respectively instead of second and 
fourth Hypertensive heart disease is displaced from first to fifth place 
The percentage of rheumatic heart disease remains the same but moves from 
third to sixth place The percentage of syphilitic heart disease is doubled, 
but its relative position of importance remains the same The percentage 
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of undetermined kind of heart disease is greatly increased fiom 11 per cent 
to 32 per cent We have listed (table 7) 13 cases (14 per cent) associated 
with no demonstrable heart disease, which agrees with Strauss’ report of 
11 cases or 15 per cent 


Table VI 


Kinds of Associated Heart Disease with Relation to Type of Arrhythmia 






Types 


Number 

Kinds of 

Right 

Idio- 

Left 

Alternating 

of Cases 

Disease 

Ventricular 

Ventricular 

Ventricular 

Bi-Directional 

96 

(163 reported) 

23 cases 

23 cases 

35 cases 

21 cases 

33 (34%)*t 

Arteno~ 

6 (26%)} 

10 (43%)} 

14 (40%)t 

6 (29%)} 

sclerotic 



includes 4 
duplicate types 


9 (39%) t 

31 (32%)* 

Not 

determined 

Coronary 

11 (48%) t 

9 (26%) t 

2 (10%) t 

29 (30%)* 

5 (2 1 %) | 

4 (17%)} 

13 (37%)} 

5 (24%)} 
includes 3 
duplicate types 

1 (5%)t 

disease 

20 (21%)* 

Tomc and 
infectious 

6 (26%) J 

4 (17%) t 

9 (26%) f 

17 (18%)* 

Hypertensive 

1 (4%)t 

S (22%) t 

5 (14%) J 

6 (29%)} 

16 (16%)* 

Rheumatic 

4(17%)f 

3 (13%) J 

6(l7%)t 

5 (24 %) } 

14 (15%)* 

No heart 
disease 
Syphilitic 
Thyrotoxic 

6(26%)t 

4 (17%) J 

3 (9%)J 

1 (5%)t 

11 02%)* 

2 (2%)* 

1 (4%)t 

0 

0 

0 

im* 

4 (18%)J 

1 (5%)t 

1 (1%)* 

Obesity 

0 

0 

0 

1 (5%)t 


* % refers to the total number of cases considered in this series. 

T includes 29 cases of coronary disease listed below 
+ % refers to the total number of cases within the group of this type 


In addition, we call attention to the fact that hypertensive, arterio- 
sclerotic, coronary, and syphilitic heart diseases are associated with a higher 
percentage of cases of the left ventricular type than of the right This is 
expected since m all of these instances the heart damage is usually gieatest 
m the left ventricle Rheumatic heart disease does not live up to expecta- 
tions m that the percentages of the left and right ventricular types are equal 
\\ e expected to find more of the right ventricular type since mitral disease is 
more common than aortic disease, and in mitral disease the stress and strain 
,s greatest m the right \cntricle This exception affords an excellent op- 
portunity to apply, to paioxysmal ventricular tachycardia, F N Wilson’s 81 
icecut conti lbuttons to heart physiology', m which he gives reasons for re- 
versing our present conception of right and left bundle bianch block This 
is nil explanation worthy of serious consideration, and could be readily ac- 
cepted were it not for the fact that all of the other kinds of heart disease are 
associated with the types which agree wuth our present conception of parox- 
ysmal left uul right \eiitneular tachycardia We will return to this dis- 
uis'-iop when we consider the autopsy findings in the various ty r pes and 
drjw our fmit toncIuMous at that time For the present w'c will continue 
»>ur n ssoumg while* accepting the classical terminology and offer as an ex- 
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planation for this unexpected association the thought that aftei all, m mitral 
disease, the disease is on the left side of the heart Later we shall show that 
in valvular disease, the type of arrhythmia which occurred was influenced 
by co-existing disease 

Toxic and infectious diseases of the heart also have an equal percentage 
of both types 

Attention is called to the fact that in 31 cases, where the kind of heart 
disease was not determined, there is a higher percentage of the right ven- 
tricular type than of the left 

Table VII 

Degree of Myocardial Damage Associated with Types 


Types 


Total 

Number 

Degree of 
Damage 

Right 

Ventricular 

Idio- 

Ventncular 

Left 

Ventricular 

Alternating 

Bi-Directional 

102 


23 cases 

23 cases 

35 cases 

21 cases 

includes 6 
duplicates 

14 (14%) 

None 

6 (26%) 

4 (17%) 

3 (9%) 

1 (5%) 

7 (7%) 

Slight 

3 (13%) 

3 (13%) 

1 (3%) 

0 

20 (20%) 

Moderate 

7 (30%) 

6 (26%) 

6 (18%) 

1 (5%) 

61 (61%) 

Advanced 

7 (30%) 

10 (44%) 

25 (71%) 

19 (90%) 

47 (47%) 

Deaths 

4 (17%) 

8 (33%) 

15 (43%) 

19 (90%) 


The clinical evidence shows that the degree of myocardial damage is 
greater in the left ventricular tjpe than m the right, and greatest m the al- 
ternating bi-directional type Likewise the percentage of deaths was more 
in the left ventricular type than m the right, and greatest in the alternating 
bi-directional type Attention is called to the fact that of 14 cases, giving 
no evidence of heart disease, six were of the right ventricular type and only 
three were of the left type 


Table VIII 

Average Age and Sex in Relation to Type 





Types 




Right 

Ventricular 

Idio- 

Ventncular 

Left 

Ventricular 

Alternating 

Bi-Directional 

Grand 

Averages 

Average 

Age 

36 years 

42 years 

50 years 

58 years 

46 years 
No of 
Cases 

Males 

17 (74%) 

18(81%) 

25 (73%) 

12(55%) 

68 (73%) 

Females 

5 (22%) 

5 (19%) 9 (24%) 

(In 2 cases se\ was not given ) 

9 (45%) 

26 (35%) 


The average age incidence increases as the type differs, being least m 
the right ventricular type and greater in the left ventricular type This 
corresponds to expectations in that degenerative changes take place in the 
left side of the heart before the right as age increases The at erage age is 
greatest in the alternating bi-directional type 
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There is a greater percentage of males than females, in all the types con- 
sidered together In the alternating bi-directional type there is an approxi- 
mately equal distribution of the sexes, whereas in the other three types the 
same relationship obtains as is present in the group as a whole This seems 
to be a factor which would tend to cause one to exclude that type fiom true 
cases of paroxysmal ventricular tachycardia 


Table IX 

Related Functional Pathology 


Types 

Right 

Idio- 

Left 

Alternating 

Ventricular 

Ventricular 

Ventricular 

Bi-Directional 

Auricular llutter and fibrillation 




and supraventricular paroxysmal 
tachycardia 2 

0 

14 

6 

Decompensation 5 

8 

16 

13 

Totvl 7 (30%) 

8 (38%) 

30 (91%) 

19 (95%) 


It is seen that almost all of the left ventricular and alternating bi-direc- 
tional types had some functional disturbance whereas only 30 per cent of the 
right ventricular type showed such disturbance These figures agree very 
well with those of Strauss, 10 and further substantiate the evidence that the 
left ventricular and alternating bi-directional types aie associated with more 
advanced heart disease 

Table X 
Valvular Disease 



Right 

Ventricular 

Idio- 

ventricular 

Left 

Ventricular 

Alternating 

Bi-Directional 


23 cdses 

23 cases 

35 cases 

21 cases 

Mural 

1 (4%) 

2 (9%) 

5 (14%) 

1 (5%) 

Aortic 

2 (9%) 

1 (4%) 

3 (9%) 

4 (20%) 

2 (10%) 

\ortic and 
nutr il 

0 

1 (4%) 

3 (9%) 


It is logical to expect that uncomplicated valvular disease would show a 
iUhmte relationship to the type of arrhythmia produced Unfortunately 
there are onlv a veiv few uncomplicated cases of valvular disease in this 
group The one case (No 59) of mitral disease which showed the right 
ventricular tv pc also had advanced hvpertcnsive heart disease and coronary 
occlusion Apparent!) these complicating conditions did not influence the 
tvpe of the arrhvtlmua Of the five cases with mitral disease which showed 
the kit ventricular tv pc, four (Nos 13, 36, 52, 65) had complicating fac- 
tor% Mich a> hvpertuiMon. svphilis, coronary disease, exertion, and terminal 
utevt-' which overcame the influence of the mitral disease and caused the 
k:t ventricular tvpe of the arrhvtlmua 'I he fifth case (No 53) had no 
11 ’nphe ‘ting t actors which tan account foi the left ventricular tvpe 
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In the two cases of aortic disease which showed the right ventricular 
type, no explanation is apparent for the discrepancy Of the three cases of 
aortic disease, which showed the left ventricular t>pe, two (Nos 14 and 79) 
had complicating factors which might have accounted for the type, but one 
(No 25) did not 

Of the three cases with combined aortic and mitral disease, two (Nos 
SO and 69) had no complications which might influence the type, while the 
other (No 91) did Since the complications present in this case would 
tend to produce the left ventricular type, it may be that which accounts for 
this instance acting as expected 

In summary it might be said that the influence of these kinds of valvular 
disease on the type of the accompanying arrhythmia, cannot be determined 
because of the paucity of uncomplicated cases Of the 19 cases showing 
mitral or aortic disease only four were uncomplicated, which number is 
obviously too small to consider It must be mentioned, however, that in 
these four instances there were three which showed the opposite type to that 
■which was expected, while only one (No 25) was associated with the ex- 
pected type 

Our conclusions in regard to the influence of valvular disease on this 
type of arrhythmia are that the strain imparted to the ventricle does not 
damage that ventricle sufficiently to set up the mechanism involved m this 
arrhythmia Instead, it is merely an added factor when some other disease 
involves the same ventricle, or a less important factor when more serious 
disease involves the opposite ventricle 

The available autopsy material shows no case of the right ventricular 
type with marked disease of the right ventricle One case (No 48) showed 
focal myocarditis worse in the left ventricle, and one case (No 78) with 
infarction of the posterior wall of the left ventricle 

All three cases of the ldio-ventricular type showed infarction. No 3 in 
the septum. No 72 in the posterior and lateral walls of the left ventricle, and 
No 85 had a healed infarct in the tip of the left ventricle Its size is not 
given 

Eight cases of the left ventricular t\pe were autopsied Two cases 
(Nos 16 and 79) with possibly a third (No 47) had thrombosis, necrosis, 
and ecchymotic spots along the left descending coronary artery, respectively, 
which altered the anterior wall of the left ventricle Case No 47 is not 
definite in this regard Two cases (Nos 60 and 77) had definite involve- 
ment of the apex, while three cases (Nos 13, 69 and 82) showed no defi- 
nite involvement of either ventricle Four of the eight cases, therefore, 
showed definite pathology m the left ventricle which might have been a fac- 
tor in determining the left ventricular type of this arrhythmia in these in- 
stances It should be noted that all of these instances involved the apex or 
anterior wall of the left ventricle 

Of 11 autopsies m cases of the alternating bi-directional t\pe, three 
showed thrombosis (Nos 66 and 72) or infarction (No 85) Two of 
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these cases had a preceding ldio-ventricular type of paroxysmal ventriculai 
tachycardia 

In summary we find that there seems to be easily demonstrable autopsy 
evidence, showing disease of the left ventricle which could account for the 
left ventricular type of this arrhythmia This was certain in four out of 
eight autopsies One out of three cases gave understandable evidence of 
disease in the septum which could account for the ldio-ventricular type The 
evidence from autopsies on cases of the right ventricular type is contradic- 
toiy, indicating in two out of three cases more disease in the left ventricle 
We would emphasize the fact that one of these two cases had infarction of 
the postenor w all of the left ventricle, in contradistinction to the tendency 
for involvement of the apex or anterior wall of the left ventricle in the left 
ventricular t)pe The low incidence of infarction, three out of 11 autopsies, 
in the alternating bi-directional type is also emphasized at this time 


The REL\rioxsHip or Etiology to tiie Mechanism of the 
Various Types of This Arrhythmia 


1 he mechanism imolved in the production of this arrhythmia has been 
explained many times Little, however, has been written which is based 
upon such a stud) as this or which takes into account the altered concept of 
the relationship between ventricular activity and the electrocardiogram 
which has resulted from the work of Barker, Macleod, and Alexander 8 ’ 
'llie simple statement, that in most of the cases herein studied there was 
.igi cement between the t)pe of the arrhythmia and the site of action of the 
olt ending heart disease, by no means ends the discussion about paroxysmal 
ventricular taclncardia The problem regarding the site of origin of the 
at rhv thnua still remains unsolved The evidence here presented gives, hovv- 
e\cr, a firm basis for saving that in most instances the site of the new pace- 
maker in this arrln thnua is in the left ventricle m those cases considered to 
be of the left ventricular type, according to classical terminology As 
previously stated, this need not be considered contradictory to the conclu- 
moun of \\ llson with leference to bundle branch block 


l’umarilv we should like, for seveial reasons, to lemovc the alternating 
bi-directional tvpe from the category under discussion First of all, be- 
came the (JUS complexes in this arrhv thnua arc not in every case prolonged 
ts ihcv are m the true ventricular tachvcardias where a duration of nearlv 


0 lo second is ilmost the rule Secondly, because while the age incidence and 
f’c death rate are highest in this group, marked destruction of the integrity 
ot the umuuilar musculature is absent in 75 per cent of the cases and this 
would suggest that the Purkinjc system is more implicated than is the 
ventricular niu-cul ituie Furthermore, this type of the arrhythmia is at- 
ti d> v ted to exo s> digitalis administration m nearly 100 per cent of the pub- 
udicd ca-c> lim tend'- to indicate that digitalis is probably solely rc- 
V " ’or the condition cince the degree of myocardial damage found m 
- 4 am jf'«d e i-o of this tvpe* did not ->eein sufiieieut alone to have caused 
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the auliythmm, and in the autopsied eases of the othei types of this anhyth- 
nua when no gi eater degree of ni)ocardial damage was found theie weie 
likewise giounds to attribute the condition to excess digitalis Its occur- 
rence in females in the same proportion as in males may also be evidence 
that the myocardium itself is not the site of the disturbance, because the male 
is known to be moie active than the female and there would be a preponder- 
ance of cases among the males, in accordance with the incidence among the 
other types, if the ventricular musculature were at fault 

With regard to the mechanism of the alternating bi-directional type, we 
agree, and have witnessed in one unreported case, that it is induced by 
digitalis administration in the presence of a greatly enlarged heart We 
cannot agree to the theory of an alternating block of a bundle branch be- 
cause the QRS complexes are within the conventional 0 1 second duration 
Frequently alternating QRS complexes are of longer duration than others, 
and this forms the basis for our conception of the arrhythmia. We believe 
that it is likely to be due to alternating incomplete block of one bundle 
branch and that it is probably very similar to, if not identical with, the 
mechanism of coupled beats so often seen in connection with excess digitalis 
administration The frequent occurrence under digitalis administration of 
sinus node, A-V node and His bundle block, complete or incomplete, is 
ample evidence of the predilection of digitalis for blocking parts of the 
Purkinje system, and these conditions frequently precede or accompany this 
type of arrhythmia 

We cannot deny the association of disease of the left ventricle with the 
left ventricular (classical) type of this arrhythmia This conforms to the 
reasonable assumption that the diseased left ventricle would be more likely 
to set up the arrhythmia than the less diseased right ventricle We believe 
that the mechanism is probably due to an irritative lesion of some division 
of the left branch of the His bundle as suggested by Froment, 80 and probably 
as a result of extension from the adjacent ventricular musculature 

Likewise it cannot be denied that the right ventricular (classical) type 
showed a distinct lack of association with those diseases which have been 
shown to be present in connection with the left type There was a slight 
tendency to an association with pulmonary diseases m some instances, espe- 
cially with pneumonia, and this must be considered The outstanding fea- 
tures of this type are the lower age incidence, the presence in most cases of 
only nnid heart disease or none, and the fact that this type has the lowest 
death rate 

It must be said, therefore, that the etiology for the right ventricular 
(classical) type is not clear Furthei evidence must be produced, and more 
cases must be studied in this manner, before such associations can be made 

Theorizing with regard to this type is irresistible In the one case 
(No 78) in which infarction was found it involved the posterior basal wall 
of the left ventricle, while in the left type, the four cases of infarction all 
involved the apex or anterior wall of the left ventricle We cannot refrain 
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from pointing out a possible connection between auhythmias of the right 
ventricular type having QRSi inverted and T x upright and QRS 3 upright 
and T 3 inverted, and cases of coronary occlusion of the posteiior basal por- 
tion of the left ventricle which have T 2 _ 3 inverted as observed by Barnes 
and Whitten " It may be that, when this region is infarcted and the 
Purkinje system is irritated sufficiently to set up this arrhythmia, the T- 
waves take duection as reported and the QRS complexes are oppositely di- 
rected which would give us our picture of paroxysmal tachycardia of right 
ventricular origin (classical) 

With regard to the influence of a recent tendency to revise our termi- 
nology, especially in connection with ventricular extrasystoles 83 and bundle 
branch block, 87 we would say that at this time our observations with regard 
to the left ventricular type (classical) do not support such a revision as ap- 
plied to paroxysmal ventricular tachycardia 

However, we would point out that such obseivations as weie made by 
Barker, Macleod, and Alexander, 83 Marvin and Oughteison, 81 and Lundy 
and Bacon, ss are not yet complete Neither have they been confirmed in 
e\ ery detail Until this is done we shall have to hold in abeyance our judg- 
ment in this matter We would emphasize, however, that it seems to be 
destined that vv e will have to revise the classical nomenclature of paroxysmal 
ventricular tachycardia, because proof is gradually accumulating that ven- 
tricular extrasystoles, from either right or left ventncle, have different con- 
figurations according to the site of origin within the respective ventricles 

Summary 

1 We agree that the basic mechanism underlying this ai rhythnna is laid 
down by disease of the ventricular musculature 

2 C onsidcrable evidence is advanced which tends to show a relationship 
ot diftcrent kinds of heart disease to different types of this arrhythmia 

3 1 he* mechanism involved in determining the type of this arrhythmia is 
considered to be heart disease which involves one ventricle more than the 
other, or a icgion of one ventricle more than the remainder of the same 
u utricle, and thereby influences the type accoulmg to the ventncle, or its 
part which has the greater involvement The suggestion is made that the 
two types (right and left) may arise from the same ventricle (the left) in 
diticretit locations Changed cardiody nannc balance between the two ven- 
tncks may be a factor in determining the type by exerting moie wear on 
otic ventricle. 

1 B me causes of this arrhythmia are listed in table 6 

Basic causes of the arrhythmia are related to the types as follows 

«.* Artcno'Ucrot'c, hypertensive, and syphilitic heart diseases are asso- 
ciated m the highest percentage of instances with the left ven- 
tricular type* 

" coronary throuibo'.L the tvpe is influenced b\ the location of the 

t’lfarct. 



PAROXYSMAL VENTRICULAR TACHYCARDIA 833 

c Pulmonaiy disease, especially pneumonia, was of higher incidence in 
the right ventricular type 

d The effect of valvular disease could not be detei mined 
c Age exerted an influence as described 

/ The stage of heart disease was associated in a definite manner 
g Males develop this arihythnna twice as often as females 
h Undetermined heart disease was found in 32 per cent of the cases and 
had a greatei lelationship to the right ventricular type 
t No demonstrable heart disease was present in 14 per cent of the cases, 
most commonly in the right ventricular type 

6 The exciting causes of this arrhythmia are listed m table 5 

7 Exciting causes of the arrhythmia are related to the types as follows 
a Excess digitalis admimstiation was associated with 100 per cent of 

the alternating bi-directional type It was associated with the 
left type twice as often as with the right 
b Coionaiy thrombosis influenced the type according to its location as 
described 

c Exei tion was most often associated with the left ventricular type 
d Decompensation and auncular fibrillation and flutter were associated 
most often with the left type 

e Nervous and emotional factors are more common in the right ven- 
tricular type 

8 Paroxysmal ventricular tachycardia is seen most frequently m the 
fourth and fifth decades The youngest patient was aged 16 

9 The arrhythmia is more common m males (73 per cent) than in fe- 
males (35 pei cent) 

10 The prognosis is utterly grave in the alternating bi-directional type 
and only relatively less so in the left ventricular, idio-ventricular, and right 
ventricular in the order named In the absence of demonstrable heart dis- 
ease the prognosis is best m the right ventricular type Death occurred dur- 
ing the period of observation m 47 cases (47 per cent of the 96 cases whose 
histones were studied) 

11 Reasons are given for not completely ignoring the application of the 
newer terminology to this arrhythmia 

12 Reasons are given foi excluding the alternating bi-directional type, 
from true cases of paroxysmal ventricular tachycardia The mechanism of 
this t\pe is discussed 
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FATAL TULAREMIA 

REVIEW OF AUTOPSIED CASES WITH REPORT OF 

A FATAL CASE * 

By Lewis P Gun dry, M D , and C Gardner Warner, M D , 

Baltimote , Maiyland 

The recognition of tulaienna as a disease entity is relatively recent 
The discovery of the causative organism m 1911 by McCoy, and the studies 
made by Francis and others, have served to establish the disease on a firm 
scientific basis Three hundied and twenty-three case reports were studied 
by Fiancis 1 in 1927 and the foui clinical types of the disease noted The 
mode of infection, clinical signs and symptoms, and mortality rate were 
well understood at that time A study of the human pathology of the 
disease, however, is somewhat more recent From 1924, when the first 
autopsied case was leported by Verbrycke, 2 to the present, there has been 
only a limited amount of human autopsy material available Verbrycke 2 
and Francis and Callender 3 first described the microscopic changes in the 
lesions in man Goodpasture and House 4 reported the histopathologic 
changes in the primary lesion Permar and Maclachlan, 5 Blackford, 6 Foul- 
ger 7 and odiers have given an accurate description of the pathological 
changes in the lungs Foulger, Glazei and Foshay 7 described for the first 
time lesions on the peiitoneum More recently, meningeal and cerebral 
lesions due to B tulaiense have been described by Bryant and Hnsch, 8 and 
Hartman 0 While it is probable that the last word has not yet been said 
as regards the pathology of tularemia in man, it is thought advisable to 
bung the collected data from these autopsied cases together for study, and 
at the same time to report a typical fatal case with autopsy findings 

Case Report 

S W, a white male, aged 53, was admitted to the University Hospital on Novem- 
ber 17, 1932, complaining of fever, cough, and shortness of breath He had lived at 
Mount Pleasant Beach near Glenburme, Maryland, and had recently been unemployed 
On admission, the patient was very ill and toxic, so that no adequate history could be 
obtained Later, it was learned that he had handled a dead rabbit brought in by Ins 
dog during the last week in October On November 2 Ins present illness began with 
malaise, fever, and chilly sensations, although there were no definite chills On No- 
vember 4 a doctor w r as called who made a diagnosis of “ grippe ” The patient im- 
proved somewhat and w'as out of bed for a while on November 7 Later that day he 
became worse, and the following day his phy sician told him he had pneumonia He 
became steadily w'orse and entered the hospital on November 17 with a tentative diag- 
nosis of pneumonia 

Physical Examination (Novembei 17) The patient was a well developed, fairly 
well nourished, middle-aged man, obviously desperately ill He was propped up m 

*Recei\ed for publication April 22, 1933 

From the Departments of Medicine and Pathology, University ot Maryland, School of 
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bed, vciy dyspneic, and quite c) anotic The face was flushed and the patient appeared 
toxic He had a tight, non-pi oductive cough Tempeiature 104° , pulse 140, lespira- 
tions 50 There was a moderate conjunctivitis The teeth were dirty and neglected, 
the tongue dry, the throat moderately injected There was no cervical rigidity 
Chest The heart was negative except for a tachycardia and an occasional extrasystole 
Examination of the lungs showed impairment of the percussion note at both bases and 
many bubbling musical rales, particularly over the areas of impairment There w»as 
no definite change in the breath sounds Abdomen Distended and tympanitic Ex- 
tremities Old amputation of the right lower leg Over the dorsal suiface of the 
right hand between the index and third fingers was a freshly healing ulcer about 
the size of a 25 cent piece There was a similar lesion on the left hand near the 
proximal joint of the thumb The epitiochlear and axillary lymph nodes were not 
palpable 

Laboiatory Findings The urine contained large quantities of albumin, occasional 
white blood cells and red blood cells, and a few granular casts were noted The blood 
picture was normal except for a leukocytic count of 4,000 on November 17 with 78 
per cent polymorphonuclear leukocytes m the differential smear On November 18, 
the leukocytes had fallen to 3,750 The Kolmer was negative Because of the history 
of handling a dead rabbit and the ulcers on the patient’s hands, an agglutination for 
tularemia was requested This was reported by the University Hospital Laboratory 
on November 17 as complete at 1 200 and partial at 1 800 A second specimen sent 
to the Baltimore City Health Department on November 18 agglutinated B tidatense 
completely at 1 320 A blood culture yielded after 72 hours an organism morpho- 
logically B tnlarensc Hus organism produced lesions typical of visceral tulaienna 
in liver, spleen and Kmph nodes when inoculated into a guinea pig 

The patient was transferred to the oxygen chamber soon after admission and 
lapsed into unconsciousness that afternoon The following day there were palpable 
glands m the right axilla, increase m abdominal distention with some tenderness, and 
pulmonaiv edema Ihe temperatuie rose to 106° and the patient died on November 
18, one day after admission and 17 dajs after the onset of lus illness Pei mission for 
partial autopsv was granted 

Postmortem Examination On external examination the following pathological 
changes were obseivtd Iwo ulcers were noted on the hands One was situated on 


the dorsal surtacc of the right hand and was irregularly circular It measured 2 by 

I 5 cm The edges were raised, discolored, and firm, and the base was rather punched 
out and tovered with a drj crust A similar lesion was present on the left thumb 
ne ir tin metucarpo-phalangeal articulation There was no edema, little inflammatory 

I I ictinn and no evidence of l>mphaugitis in either of these regions A sliotty lymph 
node was present near the right elbow’ A moderately soft gland was present in the 
right a\illa Tin-, node measured about 4 cm in diameter The upper chest and neck 
' ere marked!’, suttused and livid A healed old amputation was noted at the middle 
third u* the right tibia with some muscular atroph> of the thigh on that side 

On opening the thorax a fibrinous exudate was found in both pleural cavities, 
together with about 100 cc of cloudy fluid m each side Patch} organization anti 
iriddi, ulhtsmns were present between the panetal and visceral pleurae The right 
tin g v in\ reined} he i\> and voluminous, and the fibrinous pleural exudate was most 
i. i T > ed on u.e 1 iteral and posterior sui faces Discrete caseous ioci could also be seen 
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» \>p’cu'.»l tivsiic The upper two lobe-, were almost conflucntly consolidated 
Tq.Ie "udu'a r foci could h* pdpated m the lower lobe Crepitation was almost 
i* eft it. tins lung On the sectioned surface a grevish, granular exudate* 
v - * ** d <• d in tne lung tissue discrete areas of caseciUs necrosis or abscess for- 
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1 1 ’"ure 1 i A thicl, blood tinged exudate could be expressed 
in or* is, at id the larger bronchi contained i sum! tr material 
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The left lung was very similar to the light, with a fibrinous pleuntis more limited to 
the apical region, and a pneumonic consolidation involving for the most part the 
upper lobe The same discrete foci interspersed with a granular and partly necrotic 
exudate were observed on the cut surface The hylic and mediastinal nodes were 
swollen, and multiple greyish white foci of necrosis w r ere present 



Fig 1 Right lung, showing medial cut surface and lateral pleural surface Note consolida- 
tion of upper lobe with foci of necrosis The hylic nodes also show necrosis 

The heart weighed 375 grams The ni) ocardium of the left ventricle measured 
IS nun m thickness and grossly was somewhat swollen and pale The heart was not 
otherw lse unusual The aorta showed earh atherosclerosis The liver w-as enlarged, 
soft and pale, and weighed 2,200 grams Several pale, white, nodular foci were ob- 
served undei the capsule On the cut surface these multiple toci of necrosis were 
more evident On the capsule of the spleen and on the peritoneal surface of the dia- 
phragm in this Mcinitj, tlieie was noted a fibrinous exudate (Figure 2) A few 
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coils o£ distended intestine were slightly adherent to the spleen and diaphragm The 
spleen weighed 350 grams Multiple yellowish foci of necrosis were noted undei the 
capsule The pulp was reddish grey, semifluid, and tended to overflow the capsule 
The Malpighian bodies were practically obliterated by this swelling of the pulp Yel- 
lowish areas of necrosis were present, ranging from miliary size to 4 to 6 mm The 
kidneys, aside from some enlargement and slight subcapsular edema, appeared noimal 
They weighed 250 grams each A moderate amount of hypertrophy of the lateral 
lobes of the prostate was present without urinary retention 
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The bladder appeared normal The pancreas and adrenals were not unusual 
The gastrointestinal tract showed no gross lesions 
The brain was not removed 

Microscopic Examination The primary lesion on the hand was not studied histo- 
logically 

Sections from the axillary node showed both discrete foci and confluent areas of 
necrosis These necrotic areas were rather acellular, being for the most part com- 
posed of granular debris and fragmented nuclear particles About the margins of 
these areas were many large, fat-laden phagocytic cells and lymphocytes Little or 
no productive reaction was observed No giant cells were seen The general archi- 
tecture of the node was not destroyed, although some edema was noted 

The lesions in the liver appeared miliary in size, a few being slightly larger than 
a liver lobule These foci of necrosis m the liver were for the most part situated in 
portal vein zones A rather sharp line of demarcation was present between the 
necrotic material and the liver substance These foci appeared as areas of acute 
coagulation necrosis, being composed of granular debris, degenerated liver cells, with 
pjcnotic nuclei and fragmented nuclear pai tides Cellular infiltration of a monocytic 
character with a few pohmorphonuclear leukocytes was present about the periphery 



Fig 3 Areas of necrosis m consolidated lung X 35 
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A few poorly formed giant cells weie observed Some fatty changes weie piesent 
in the parenchjma but were not related to the foci of necrosis 

Sections from the lung showed an exudative pneumonia that confluently involved 
large areas, in addition to localized foci of necrosis Many areas showed no air con- 
taining alveoli This exudative process was widespread in sections from the uppei 
lobes All constituents of the exudate lymphocytes, polymorphonuclear cells, fibrin, 
and red blood cells, were in a poor state of preservation, and in localized aieas there 
was necrosis of this exudate as well as lung tissue (Figure 3 ) These discrete areas 
appeared identical with the lesions m the liver, node and spleen A few of these foci 
were in relation to bronchi and in these areas the bronchial lumen was filled with 
debris and coagulated exudate Although the process in many ways presented a 
similarity to caseous tuberculous pneumonia, no cavitation or acinar-like lesions were 
seen, and no giant cells observed One of the most outstanding features was the 
marked interstitial involvement Theie was edema and lymphocytic infiltration of the 



i le iv t! c4» u tuil 1> mphetj t*c mtiltr ttiun m the peribronchial tissue with an 
.»rv i ut reeroiis ulcer itni^ mto a bronchu> ;; 120 

l /7 ! V *" ,! .■‘-'ibr.i.wx.i »' 1 1’igurc 4 ) ihe walla of the smaller -.c^ela 

' v * , 1,1,1 1 l * 111 t!u^ inti armuory proves* There was av.ellmg of the 

> ! 1 «j me of loan » of J:e ' nail intrudes and vuwlc-i, in some 




Fig 5 High power of circular area from figure 3, showing thrombus in \essel surrounded 

by a mantle of necrosis X 300 


Sections from the spleen showed a normal appearing pulp and Malpighian body 
element with typical areas of acute neci osis identical with those described m the liver 
and node 

A section from the diaphragm piesented a genet alized diffuse reaction consisting 
chiefly of lymphocytes lying beneath a layer of degenerated and hyalmized fibrin No 
local necrotic areas were noted in this exudate 

Some tubular degeneration was noted m the sections from kidneys but there were 
no changes suggesting specific pathology The histologic changes observed in the 
heart, pancreas, and adrenals were not unusual All human tissue m which histologi- 
cal tularemic lesions were observed, were stained by the method employed by Foshay 10 
to demonstrate the organism m the lungs The marked nuclear fragmentation and 
the accumulation of chromatin particles m and around these lesions made the demon- 
stration of any organism uncertain Tubercle bacilli were not found 

Bacteriological Examination At autopsy, material from the necrotic foci m the 
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spleen was macerated and inoculated subcutaneously into a guinea pig This animal 
succumbed in five days with the typical visceral lesions of guinea pig tularemia An- 
other guinea pig was injected with 1 c c of a broth culture which had been inoculated 
with blood taken from the heart of the patient at autopsy This culture was injected 
mtraperitoneally but this animal developed no tularemic manifestations 
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poited appeal under the names of 15 diffeient authois or groups of authors 
That theie aie so few autopsy leporls speaks for the low mortality of tula- 
lenua 

The mode of infection was contact with rabbits m 13 cases, contact with 
an opossum in one, and the bite of a deei-fly in one The average incuba- 
tion penod m 12 cases (not mentioned in remaining three) was 3 5 days 
This exactly corresponds with the incubation period as given by Francis, 1 
although one might expect to find a shorter than average incubation period 
in these fatal cases The a\erage duration to death was 20 days, Black- 
ford’s 0 case, 41 days, being the longest, and the fulminating case of 
Simpson, 13 four days, being the shortest Fourteen cases were of the 
ulceroglandulai type, and one should probably be classed as typhoidal 
Clinically, pneumonia or other lung involvement was a very frequent find- 
ing bronchopneumonia was diagnosed m six cases , lobar pneumonia twice , 
lung abscess once, and pleural effusion once The lung involvement often 
furnished the presenting symptoms and very frequently was the cause of 
death In five cases, however, the lung findings were negative 

The average leukocyte count in 12 cases was 10,800, the highest 22,600, 
in the case of Goodpasture and House 4 , the lowest 3,750, in our own 
Simpson 17 gives the leukocyte count in tularemia as ten to fifteen thousand 
Poor resistance is suggested by the low average of these counts or rather 
by the many low leukocyte counts shown in the table Agglutination tests 
for tularemia were uniformly negative dunng the first eight days and uni- 
formly positive thereafter, with steadily mci easing agglutination titer as 
the disease progressed Thus Blackfoid’s 0 case (25th day) agglutinated 
at 1 5120, Hartman’s® case (18th day) 1 1280, Bardon and Berdez's 12 
(12th day) 1 80 Massee’s 16 case demonstrates very well the increasing 
agglutination titer 

In analyzing the pathological data from the above chart, we find that a 
lesion at the portal of entry of the organism was found in all but one case, 
and that the ulceration at this site usually remained until death The re- 
gional glands were involved in all cases , the presence of large caseous peri- 
bronchial glands m Permar and Maclachlan’s 5 case, which was without ex- 
ternal evidence of a portal of entry, lends credibility to the idea that this case 
possibly lepresents an instance of primary respiratory tract infection In 
12 of the 15 cases, either gross or microscopic lesions were noted m the liver 
Eleven cases showed necrotic foci in the spleen 

The lungs, next to the regional nodes, were the most constant site of 
involvement In Francis and Callender’s 3 case the postmortem examina- 
tion was limited to an inspection of the abdominal viscera, but the patient 
had clinical signs of pneumonic involvement The remaining 14 cases all 
showed some pulmonary lesion at autopsy The most constant lesions in 
the lungs in these autopsied cases were necrotic foci This finding was 
present m 11 cases Extensive pneumonia was observed eight times, 
pleural effusion three times, and cavitation and abscess twice 
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bloody sputum 

Gundry and Warner Handling rabbit 3 to S days 17 days Ulceroglandular Pneumonia, 4,000 1 200 (16th day) 

bilateral 3,750 1 320 (17th day) 
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The occurience of lesions otliei than those of the glands, liver, spleen 
and lung was infrequent Baidon and Berdez 12 found lesions in the kid- 
neys, Foulger, Glazer and Foshay, 7 Schumacher 11 and ourselves, lesions 
on the peritoneum A new field has been opened up by the more recent 
reports of Bryant and Hirsch, s and Hartman, 0 who describe lesions in the 
brain and meninges 

As regards bacteriology, animal inoculation has proved positive in the 
majority of these autopsied cases In two instances the organism was 
stained in the tissue, Massee, 13 Foulger, et al 7 In our own case the or- 
ganism was cultivated directly from the antemortem human blood 

Comment 

It is evident from the anal} sis of the autopsied cases that the pulmonary 
lesions of tularemia are an important feature of the visceral pathology 
This fact has been stressed also by Blackford 6 and by Permar and Mac- 
lachlan 5 Francis 1 in his study of 24 fatal cases of tularemia found that 
moie than one-third had shown clinical evidence of pneumonia Tureen 18 
noted that there was a high mortality rate in those cases in which pneumonia 
developed 

Various types of pulmonary lesions have been described, broncho- 
pneumonia, lobar pneumonia, cavitation, abscess, and pleurisy, with or 
without effusion, but it would appear that the most characteristic lesion 
is a lobular type of pneumonia containing foci of necrosis In the earlier 
cases that came to autopsy the localized necrotic lesions only were con- 
sidered to be due to tularemia The moie diffuse patches of consolidation 
w r ere interpreted as a secondary bronchopneumomc process More recently 
the closer histological study of these pneumonic areas and the demonstra- 
tion by Massee 18 and by Foulger, Glazer and Foshay 7 of the B tularense 
in the pulmonary exudate has led to the acceptance of the view that all of 
the pulmonary pathological lesions are due to the tularemic infection Our 
own histological observations are in accord with those of Permar and 
Maclachlan 5 We feel that the outstanding features of the pulmonary le- 
sions may be summarized as follows the process is a confluent lobular 
pneumonia with marked involvement of the interstitial tissues , the exudate 
contains a predominant number of lymphocytic cells, vascular lesions are 
found characterized by submtimal edema, often associated with thrombosis 
These vascular occlusions offer the best explanation of the areas of necrosis 
which are typical features of tularemic pathology 

Attention should be drawn again to the resemblance of pulmonary tula- 
lemia to pulmonary tuberculosis It is probable that at times the gross 
pathological pictures have been confused It should be noted also that the 
clinical picture of tularemic pneumonia might readily be mistaken for an 
ordinary bronchopneumonia oi an atypical pneumococcic lobar pneumonia 
The second most frequent site of involvement in the fatal cases re- 
viewed was the central nervous system Francis and Callender 3 in 1927, 
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in discussing a fatal case without autopsy, first suggested on the basis of 
the clinical findings that meningeal or cerebral lesions were probably present 
In 24 fatal cases reported by Francis 1 in 1928, it was noted that five had 
died in coma Later Bryant and Hirsch 8 m a case with clinical symptoms 
of meningitis reported a marked pleocytosis in the spinal fluid and at 
autopsy the presence of a leptomeningitis Hartman’s 0 case was admitted 
with fever and delirium , at autopsy a diffuse encephalitis was found 
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FRAGILITAS OSSIUM IN FIVE GENERATIONS 1 - 

By Henry Joachim, M D , F A C P , and Milton G Wasch, M D , 

Biooklyn, New Yo>k 

We have had the opportunity of seeing eight cases of fragihtas ossium 
m one family covering three geneiations, and have been able to trace the 
disease in five generations We present a report of three of these cases 

Case I 

Dora B , 43, man ted, was admitted to the Israel Zion Hospital m January 1932 
\\ ith the complaint of headaches and dizziness of several months’ duration 

Pi evtous Histoiy The patient began to walk at the age of five years In child- 
hood she had abscessed ears which caused some impairment of hearing Her menstru- 
ation had always been irregular The last period was m October 1931 She had had 
five children There had been no miscarriages As long as she could remember, she 
had been subject to “sprains” of her hands and feet from the slightest cause, such as 
lifting a pail On one occasion she sustained a fracture of her thigh from tripping 
Physical Evammation Short, obese female, weighing 194 pounds The sclerae 
were of a striking blue color, a cerulean blue On inquiry as to the presence of blue 
sclerotics in any other members of hei family, she volunteered the information that 
her family was known as “ the people with the blue eyes ” Inspection also revealed 
deformities of the hands produced by flail-like joints Many members of her family 
were double jointed Her feet were markedly flattened from ligamentous relaxation 
Her blood pressure was 170/110 The eyegrounds showed slight vascular sclero- 
sis Otherwise physical examination was negative 

Unne sp gr 1020, faint trace of albumin, many calcium oxalate crystals, occa- 
sional pus cells, no casts Red blood cells 4,000,000, white blood cells 10,600, hemo- 
globin 95 per cent The differential count showed 43 per cent of polynuclears, 47 per 
cent lymphocytes, 9 per cent mononuclears, and 1 per cent basophiles 
Blood Chemical analyses 


Urea N 

16 

mg 

Uric A 

42 

mg 

Chlorides 

475 

mg 

Cholesterol 

275 

mg 

Glucose 

75 

mg 

Creatinine 

1 5 

mg 

Phosphorus 

3 

mg 

Calcium 

SO 

mg 


The blood calcium determination was repeated and gave a leading of 98 mg 

Extensive roentgen-ray studies of the osseous system were made Two of these 
i oentgenograms are shown in figures 1 and 2 

A diagnosis of fragihtas ossium and essential hypertension was made 

Case II 

A B , age 9 1/2, daughter of patient in case 1 

Ptevions History In infancj the patient was breast fed for five weeks, but the 
* Accepted for publication October 26, 1933 

From the Departments of Medicine and Radiology of the Israel Zion Hospital, Brook- 
lyn. N Y 
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mother then sustained a shock and was unable to continue nursing so that artificial 
feeding was instituted The child suffered from frequent attacks of vomiting and 
diarrhea At the age of five weeks, the mother lifted the child out of the bath tub 
and fractured an aim At the age of eight months, a leg was fractured At 19 



1 i*( M * <it Irfith tore iruis i vtruuitio oi metacarpal* broadened, with shaft 

p trro.vim; producing dumb-bell clTeet 
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Physical Examination Weight 79 pounds The sclerae are of a deep blue color 
There is a marked spinal scoliosis, and a well developed pes planus There are many 
eccliymotic spots over the body 



Fig 2 Flat pehis Note compensation of the transverse diameter for the foreshort- 
ened antero-postenor Defect lower left aspect of the body of the third lumbar vertebra, 
incident to mild trauma 


Blood Chemical analyses (January 1932) 


Calcium 

50 

Phosphorus 

35 

Cholesterol 

265 0 

Chlorides 

475 0 


The calcium and phosphorus determinations were repeated about four weeks later 
and were reported as calcium 9 0 and phosphorus 5 S The basal metabolic rate was 
plus two Numerous roentgenograms of the osseous sj stem were made, two of 
which are shown in figures 3 and 4 
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Case III 

S R , age 13, a niece of the patient in case 1 

Previous History The child had been breast fed until 15 months of age She 
was then placed on whole milk to the amount of five to six quaits daily, to the ex- 



: 3 Ckiraeterutic o-ueoporoais of lower tibn and fibula, tarsal and metatarsal bouts 

Not*. 1 1 > > ot cortex of til hunts, with well dumrcited trabcculation throughout Plan- 

i ir ir v t 'b’Xtttd, wumui to hgnn'uitoui relaxation 



u ot t-dicr iWK At the age oi IS months, she fractured her right hip, at 
.. » tie "(gh: le uni tv.o .’.eels later the right wrist At the age of tour 
r *ht Lg w is iraetured and two months liter the right ankle Since then 
-.1 i.-i'u * .Kr iracture,* from the slightc-t trauma. Since the age of eight 
, " i ■ *> » » i *li vl> »rgmg lett e ir. 1 he tuuise-. began about nee months igo 
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Physical Examination A pituitary type of individual, weighing 131 pounds, with 
blue sclerae, relaxed joints, marked pes planus and genu valgus The teeth were de- 
formed and defective 



Fig 4 Subperiosteal proliferation (clinically painless) lower right femur, of recent 
mild traumatic origin Note curvature of bone above and slight sclerosis, the end result of 
previous fractures Metaphyses and epiphyses of both knees markedly reticulated and de- 
calcified Dense transverse metaphyseal lines, indicating progressive zones of calcification 


Blood Chemical analyses 

January 1932 

March 1932 

Chloride 

480 

450 

Cholesterol 

290 


Phosphorus 

35 

55 

Calcium 

70 

97 
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The basal metabolic rate was plus two Roentgenographic studies were made, two of 
these roentgenograms are shown m figures 5 and 6 



l’r> it "ml p’lltLii-n.ltru'tis biihcutaucoiia \uioua network visible throughout 
the length oi both forearms 


V. o ppuulan illustration of the laniil) tree of these patients (figure 7 ) 
We it t\e {eTsonallj Seen members of three generations of tins family, and 
v,.- h i\e obt uued a history of the existence of this disease in two otlier geu- 
fmm three mdenutdem sources 
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Fig 6 Osteoporosis, with articular relaxation, giving rise to double-jointed index finger 

Dumb-bell metacarpals 



Fig 7 Family tree of five generations of fragilitas ossium 
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of the veins, indicating sclerosis, was noted in each of the three cases The 
thinning of the shafts of the metatarsal and metacarpal bones producing 
relative enlargement of the head and the base, and giving the “ dumb-bell ” 
type bones, also warrants special mention Studies of calcium in the blood 
w ere not conclusive In one case oxaluria was reported 

Conclusions 

Fragihtas ossium was traced through five geneiations of one family It 
was associated with blue sclerae Some of the cases sustained multiple 
fractures, others presented a distinct ligamentous relaxation, causing the 
condition known as double-jointedness Phlebosclerosis was noted in all 
three of the cases studied 

We wish to thank Dr Alfred F Hess of New York for seeing these three cases with 
its and Dr \f Cold/iehcr and I Sherman for the laboratory examinations 



A JUSTIFICATION OF THE DIAGNOSIS OF CHRONIC 
NERVOUS EXHAUSTION i * 


By John W Macy, M D , and Edgar V Allen, M D , F A C P , 

Rochester, Minnesota 

“ Chronic nervous exhaustion/’ a teim synonymous in tiie minds of 
many persons with neui asthenia, psychasthenta, or neurocirculatory asthenia, 
lacks tiie clear-cut connotation of terms such as duodenal ulcer or pulmonary 
tuberculosis The symptoms of chronic nervous exhaustion are protean, 
they may appear to originate in any or all bodily structures and systems In 
its most common meamng, chronic nervous exhaustion indicates a long- 
present, subjective sensation of tnedness, disproportionately exceeding the 
effort which produces it and which cannot be accounted for by organic 
disease Weakness, lade of energy and ambition, nervousness, unrestful 
sleep or insomnia, melancholia, tachycardia, and pains and aches m various 
parts of the body may be additional symptoms of the condition The syn- 
drome mentioned may be associated with organic disease, yet not occur as a 
direct result of it, but rather indirectly, as a result of the worries and un- 
certainties precipitated by organic disease that is recognized to be present by 
the patient 

The term chronic nervous exhaustion has little standing with many phy- 
sicians , to them it is an admission of inability to indicate the situation or 
nature of an organic change that is responsible for the symptoms To 
others the diagnosis is as significant and inclusive as that of dironic mitral 
endocarditis, for example It is not germane to our subject to consider the 
respective viewpoints, although we accept chronic nervous exhaustion as an 
accurate diagnostic term Nor is it the purpose of this presentation to con- 
sider the genesis of chronic nervous exhaustion, the means of distinguishing 
it from sudi conditions as psj dioneurosis and constitutional biologic in- 
feriority, or the manner of treatment of and the outlook for patients with 
this condition. It is well to keep m mind that the accuracy of the diagnosis 
of chronic nervous exhaustion should bear a direct relationship to the ac- 
curacy of the diagnosis of other conditions, depending on the caliber and 
equipment of the responsible physician or physicians 

For our investigation, we selected case records of patients examined at 
The Mayo Clinic, each acceptable case record was that of a patient who had 
been seen at the Clinic one or more times several } 7 ears after the original 
diagnosis of chronic nervous exhaustion had been made In these records 
we hoped to be able to trace the evidence of organic disease, if such were 
present, and to determine the tenabihty of the diagnosis of chronic nervous 
exhaustion We assumed that if the clinical picture at the first examination 

* Submitted for publication March 25, 1933 

From the Division of Medicine, The Mayo Clinic, Rochester, Minnesota 
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was due to unrecognized organic disease, such organic disease should be 
detected by a subsequent examination or examinations over a period of 
years The objections to such an assumption seem minor, the almost uni- 
form tendency of organic disease is to progress, and to become, therefore, 
more obvious, or to improve and to lead to disappearance or diminution of 
the symptoms produced Moreover, lepeated examinations minimize the 
possibility of diagnostic error 

Material Studied 


Our material consisted of the lecords of 235 patients who were reex- 
amined at The Mayo Clinic an average of six years after the original diag- 
nosis of chronic nervous exhaustion had been made In each case our study 
began with the original diagnosis of chronic nervous exhaustion The 
uitne number of patients may be divided into three groups, consisting of 
(1) patients who did not ever have organic disease, (2) patients who, at the 
time of the final examination, had oigamc disease that was not considered 
tesponsible for the original symptoms, and (3) patients who were found, 
subsequent to the time of the original diagnosis of chronic nervous exhaus- 
tion, to ha\e organic disease which appeared to explain, at least m part, the 
symptoms originally complained of 

Group 1 ( Patients who did not have organic disease ) This gioup 
ib composed of 200 patients, 85 per cent of all patients studied An 
average of about six and a half years elapsed between the original and the 
final examinations The minimal period between the time of the first and 
last examinations was two years No organic disease had developed sub- 
sequent to the original examination It cannot be reliably concluded from 
du*. series of cases that patients with chronic nervous exhaustion fail to 
recover from the symptoms of which they complain Doubtless many 
pitients improve or are entirely relieved, and because of this do not return 
for reexamination Those who fail to receive the benefit mentioned are 
libel} to return tor fuither opinion regauhng their condition 

Women comprised 78 per cent of the group, 25 per cent of whom were 
single and b per cent widowed or divorced Forty per cent of the entire 
gtoup of men and women were in the fourth decade of life, and about 20 


j«,r cert in each of the thud, fifth and sixth decades of life Thirty-four 
pvT cent of the women were housewives, and 15 per cent were teachers, a 
v,»nci\ of occupations was recorded for the remainder of the women patients 
bjgiu of the » men were farmers, five were physicians, four were law}ers 
•u. *1 one was a demist, the remainder of the group were of various occupa- 
Uo.is. biuh a-, merchant'., bankers and laborers 







iiie duration oi the swuptoms in this gioup of cases ranged from three 
> t*> -n h t r', and averaged about hve vears, m onl> 18 instances were 
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symptoms were multiple, ancl appealed to originate from more than one 
organ or system The points of origin of the major symptoms were as 
follows gastrointestinal tract, 69 cases , nervous system, 60 cases , muscular 
system, 37 cases , thyroid gland, 20 cases , and heart, 14 cases The symp- 
toms referable to the gastrointestinal tract were chiefly bloating and belching, 
soreness of the abdomen, constipation, eructation, and indefinite types of 
distress, those referred to the nervous system were nervousness, insomnia, 
headache, unrestful sleep, fatigue, emotional instability, and mental depres- 
sion The symptoms which apparently arose in the muscular system were 
weakness, fatigue, and indefinite aches and pains Twenty patients com- 
plained of “ goiter,” and their chief symptoms were those listed as arising m 
the nervous system, or apparent enlargement of the thyroid gland The 
chief symptoms referable to the heart weie palpitation, tachycardia, and 
irregular rhythm The following two cases are illustrative of the wide 
divergence in the type and duration of symptoms 

A woman, aged 50 years, had been in poor health most of her life, bloating, belch- 
ing and abdominal discomfort had been present for 15 years The same symptoms 
were present at the second examination 10 years after the original diagnosis of 
chronic nervous exhaustion had been made Three major surgical procedures on the 
abdominal and pelvic organs had been carried out since the onset of the symptoms re- 
ferred to the gastrointestinal tract, relief was not experienced 

A merchant, aged 56 years, had noticed dizziness and lack of energy following 
the death of his business partner three weeks previously, at that time his responsi- 
bilities and business cares had increased greatly He was reexamined 10 years later, 
at which time he stated that the symptoms noted at the time of his first examination 
had disappeared shortly after readjustment of his business 

This group of 200 patients had undergone a total of 289 separate opera- 
tions, of these tonsillectomy accounted for 74 The remaining operations 
appeared to have been performed in most instances for relief of the same 
symptoms that were mentioned at the time the diagnosis of chronic nervous 
exhaustion was made at The Mayo Clinic Eighty-one of the 156 women 
in this group of patients had undergone operations on the pelvic organs 
uterine suspension, hysterectomy, plastic repair of cystocele and rectocele, or 
removal of oviducts, of ovaries or of ovarian cysts Removal of the ap- 
pendix, gall-bladder, thyroid gland, hemorrhoids, and surgical procedures 
on the accessory nasal sinuses accounted for the remainder of the operations 
Failure to obtain relief in the majority of cases is indicated by the fact that 
the examinations at the Clinic were made on account of the symptoms for 
which the operations had been performed 

The points of significance in the records of the patients who comprise 
this group are the predominant proportion of women, the fact that a large 
proportion of the men were of “ white collar ” occupations, that the type and 
duration of symptoms were of wide range, and that numerous operations 
were performed for symptoms which were not relieved m the majority of 
instances 
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Group 2 ( Patients who , at the time of the final examination, had o>- 
gamc disease that zuas not considered responsible for the original symptoms ) 
There were 21 patients in this group which comprises 9 per cent of all cases 
studied The patients were reexamined at an average of seven years after 
the original examination In all of the cases organic disease had developed 
(table 1) Patients were included in the group only if review of their 


Table I 


Summary of Final Diagnoses in Group 2 


Diagnosis 

Time, years* 

Cholelithiasis (2 cases) 

10 and 5 

Duodenal ulcer (2 cases) 

7 and 6 

Carcinoma of breast (2 cases) 

1 and 2 

Carcinoma of uterine cervix (2 cases) 

7 and 8 

Menorrhagia 

11 

Gastric hemorrhage ( 5 ) 

8 

i eukemiat 

7 

Exophthalmic goiter (10 per cent possibility) 

10 

C holecystitis (') 

9 

Nontoxic adenomatous goiter (2 cases) 

3 and 9 

Pulmonary tuberculosis 

10 

Hypertension and arthritis 

4 

bronchogenic carcinoma 

10 

Septicemia 

6 

Syphilis of central nerxous system 

5 


* between original and final diagnosis 

t Number of leukocytes in each cubic millimeter of blood was normal at the first exami- 
nation 


tcumU indicated that the eventual organic disease could not, m all prob- 
ability, hi\e been responsible m any degree for the symptoms originally 
noted Although >uih a relationship cannot be proved or disproved with 
certainty , whenever doubt existed in our minds whether a certain patient 
•'liould bo considered m group 2 or group 3, the latter classification was used 
fn se\er v d instances in group 2, relationship of the organic disease to the 
original .symptom* was disproved by the factor of time alone, carcinoma 
of the uterine cervix, leukemia, bronchogenic carcinoma, and septicemia 
could not have been present for seven, seven, ten, and six years, respectively, 
f fore their recognition 'l he) could not, therefore, have been responsible 
tor the original symptom* 


3 ( Patnnts -a ho rein found, . subsequent to the time of the 

d tlnhf, <<.’•>. < of cfuoi’u iu rz’ous e vita nation, to have organic disease 
nf»i, r,,! to eiphtin, a* least m part , the symptoms originally tom - 
* r nl >i i linrc* were. 11 patients in this group, comprising about 6 per 
i ><t oi th. entire number studied The patients were reexamined at an 
A,ta < ot nve wars alter the diagnosis of chronic nervous exhaustion had 
1 * ~ u nu>h* Ml oi then*, except the patient with paroxysmal tachycardia, 
- »d ds > i'c at the time* ox the final examination Although it is 

'Mt. at : . 'U’a.un c is any sj^riiic in*>t nice whether the organic disease 
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existed at the time of the diagnosis of chronic nervous exhaustion, con- 
sideration of the entire group leads us to believe that in some instances such 
was the case It is impossible m most instances to determine whether the 
diagnosis of chronic nervous exhaustion was erroneous in the sense that 
closer examination would have revealed organic disease, or whether the 
organic disease was in such an early stage that it could not have been recog- 
nized clinically We believe that in most instances in which the latter 
was true, the final diagnosis of organic disease accounted for the earlier 
s> mptoms 

Three conditions account for the organic diseases found in eight of the 
14 cases in this group, namely, chronic encephalitis in three cases, hyper- 
thyroidism in two cases and tuberculosis in three cases The early symp- 
toms of these three diseases tend to be vague or of little localizing value 
Moreover, chronic fatigue is often one of the earlier symptoms of these 
conditions 

In two of the cases of chronic encephalitis the presence of organic dis- 
ease was suspected at the time the diagnosis of chronic nervous exhaustion 
was made, but evidence of it was inconclusive In the remaining case of 
this type, the disease was not suspected 

In both of the cases in which hyperthyroidism was finalty recognized, it 
was suspected initially, because of the basal metabolic rate, but was not con- 
firmed at that tune 

One of the three patients who were finally found to have tuberculosis 
gave a history highly suggestive of tuberculous infection of the lungs, but 
the physical and roentgenographic examinations of the lungs did not con- 
firm the suspicion It is possible that pulmonary tuberculosis was present 
but unrecognized In another of the cases of this type, either the diagnosis 
of healed tuberculosis at the primary examination was fallacious, or else 
leactivation of the infection had occurred In the remaining case, pul- 
monary tuberculosis which apparently was suspected at the time of the 
original examination could not be demonstrated 

Six cases of the 14 remain to be accounted for In the first of these, 
organic disease was suspected but not diagnosed at the time of the first 
examination, appendiceal abscess was finally discovered Concerning the 
second case, it is impossible to state that syphilis of the central nervous 
system, which w r as recognized at the second examination, was responsible 
for the symptoms at the first examination Careful survey of the records of 
the final examination of the third patient did not indicate sufficient reason 
to suspect the presence of typhoid fever although seven weeks after the 
patient left the Clinic, w e were informed, by letter, that she had died of this 
disease The original diagnosis of chronic nervous exhaustion made 10 
■\ ears previously appears to have been reliable In the fourth instance, the 
diagnosis of chronic nervous exhaustion apparently w r as a frank error 
Enlargement of the cerv ical lymph nodes w as present, and two weeks later 



866 


JOHN \V MACY AND EDGAR V ALLEN 


this was found to be part of the syndrome of Hodgkin’s disease The 
original diagnosis in the fifth case may represent oversight, inasmuch as the 
urine contained leukocytes and erythrocytes , five years later, nephrolithiasis 
was discovered The original diagnosis of chronic nervous exhaustion in 
the sixth case could well have been entirely reliable, but more than two years 
later definite paroxysmal tachycardia was recognized 

A summary of the 14 cases of group 3 shows that in only four instances 
did the original examiners fail to suspect the presence of an organic disease 
that almost certainly was responsible for the original symptoms The 
paroxysmal tachycardia that appeared in another case was not caused by 
organic disease, but the original diagnosis of chronic nervous exhaustion 
may be considered m error inasmuch as it did not adequately explain the 
episodes of palpitation These five cases represent errors in the diagnosis 
of chiomc ncnous exhaustion, if the term error be reserved for instances in 
which the examining physician was frankly at fault They comprise only 
2 1 pei cent of the total number of 235 cases in which the original diagnosis 
of chronic ncnous exhaustion was made 


Comment 

If one considers that all cases of groups 2 and 3 represent cirois m the 
diagnosis of chronic ncnous exhaustion, the proportion of enor is 15 pei 
cent If only the li\e cases of group 3 that ha\e been mentioned aie ac- 
cepted as evidence of faulty diagnosis, and this seems more just, the pro- 
poition ot ciror is 2 1 per cent In other words, the greatest possible error 
in the diagnosis of clnonic nervous exhaustion made under such cncum- 
siamcs as those presented is 15 per cent and the least error is 2 1 per cent 
1 he peicuitagc m our series of cases probably lies between the tu r o men- 
tioned, it appears to be about the 6 per cent repi esented by the 14 cases of 
gioup 3 

1 his imprests us as a gratify ingly small error when it is considtied th.it 
t’ue diagnosis ot chrome nervous exhaustion cannot be made on the basis of 
*'hjct live findings but is, rather, based on the paucity of objective findings 
m addition to the results of careful study of the symptoms pi esented 
n tiu patient and the lu.stoiy elicited from him It impresses us that 
i diagnostic acttuacy of 9-1 per cent in chronic nervous exhaustion eom- 
S'tn-. . iii'tahh with the auuracy of diagnosis in other conditions llcm- 
**ns tying this percentage of accuracy may be, it is desirable to im- 
h * hir -t«dy shows that the conditions which need to be most 
< ougi.i tor, before the diagnosis of chronic nervous exhaustion is 

si >J rtinrouh-m chrome encephalitis, and tuberculosis 
1 Tor m n.tdica* or surgical diagnosis are viewed differently if a 
,!t ri* *’ ‘ dMgnr.^d as uute appendicitis i> shown at opeiatiou to be 
dti • diagnostic i »n is considered much Uss m error than if 
’ ' ’* '* * l b. ' * r • to hive ciftiUic nervous exhaustion is eveutuallv 
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shown to be affected with hypei thyroidism Such discrimination is not 
only unfan, but it encourages the diagnosis of organic disease when none is 
present Much is being said and written regarding nervous indigestion, 
constitutional biologic inferioiity and the various types of psychoneurosis 
A real sei vice would be accomplished if the accuracy of such commonly made 
diagnoses can be determined 

Summary 

Case records of 235 patients were studied in order to determine the 
accuracy of the diagnosis of chronic nervous exhaustion made on an average 
of six and a half years before final examination of the patient In our 
cases, the accuracy of the diagnosis of chronic nervous exhaustion was found 
to be between 85 and 98 per cent The actual figure seems to be about 94 
per cent The figure stated indicates that the diagnosis of chronic nervous 
exhaustion, when made under good circumstances, is reliable in high degree 



IRRADIATION TREATMENT OF 
HYPERTHYROIDISM * 

liv George E Pfahler, M D , Sc D , F A C P , Philadelphia, Pennsylvania 

The internist is usually the first to come in contact with a case of 
hyperthyroidism To him belongs the responsibility of making the diag- 
nosis by its differentiation from other similar clinical syndromes, and he 
should remain in charge until the patient is restored to a normal condition 
and is able to carry on his usual occupation The treatment of hyperthy- 
roidism docs not consist merely in treating the thyroid either by irradiation 
or operation , the predisposing and exciting causes of the disease should be 
remo\cd, and after active local treatment the patient should be guided and 
guarded In competent medical advice Crile, 1 says “ In 3 3 per cent of our 
total cases, there is a recurrence of the hyperthyroidism after partial thy- 
roidectomy In every case in which this occurs it will be found that there 
has been a persistence of the agents which were active m producing the 
primary In pertln roidism — focal infection, social maladjustments, worry, 
overwork m some other strain ” In general, about 10 to 20 per cent of 
vases of In pertln i oidism fail to get permanently well, whether treated by 
surgery or n radiation It is, theiefore, quite proper that the subject of 
nonoperatne treatment of hyperthyroidism should be presented before this 
body, for the general care of the patient is absolutely essential 

It is well known to you all that patients who aic stiff ei mg from hyper- 
thyroidism associated with a goiter postpone the consultation with their 
lauiiK physicians foi fear that they will be sent to a surgeon for operation 
To avoid stub delays, and to consene the patients’ energy it is therefore well 
to reiuviuliei that inadiation therapy is approximately of equal value to 
surgery m the etui icsults, and if patients leant that not all cases must be 
opt rated upon they will be less likely’ to delay' consultation 

In dealing with hyperthyroidism, we must assume that there is an over- 
gioutli n r a m.w growth of the thyroid gland, or a hyperfunction of the 
normal amount ot glandular tissue Tip. condition can he leheved by sur- 
4 vr\ and satisfactory results can be obtained if the sUtgcon removes just 
tin rudit ‘mount of tissue, or the disease can be eomioUed by irradiation 
wnivh gr uiuniiy icdmcs the activity of the cells, even m eases with no tumoi 
» hy|Hrtro|,m ami trusts an atrophy of the hyputiophic or hyperplastic 
f: -a. wiun proem With careful clinical observation cheeked by tests of 
. a n.t i.AoImu one need not txcved the iieeessaiy dosage 

Imhc’viions f ok Irruuuion 

hi 4 u*> v i oitr observations »uul those of odier radiologists, we believe 
?r<- 4. is nuin ited in all e.t'ts <>t hyperthyroidism in which the 


\ , t! f h 

is % 


.•'*i * , ! ii~ *'*». r «a 


* 4^ 
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patient is not m crisis, or is not suffering from definite pressure symptoms 
We recommend operation in all simple or nontoxic goiters, unless there is 
some contraindication, in which case a moderate amount of irradiation may 
be used Sometimes brilliant results are obtained even with large goiters 
of this type 

Advantages of Irradiation 

1 The fear of operation is eliminated and therefore the patient is more 
likely to come under treatment early and before cardiac damage has taken 
place 

2 Due to elimination of this fear, and early treatment, the patients are 
not interrupted in their occupation When the disease is well advanced, or 
serious symptoms are present, they must, however, be put at rest 

3 There is no pain or shock and no great inconvenience if the condition 
is treated reasonably early 

4 Patients with advanced disease or serious heart complications may be 
treated without shock, and if radium is used, need not even be removed from 
their room 

5 There is no risk of mortality from the treatment 

6 There is an absence of scars or keloid formation 

7 The end results are approximately equal to those obtained by surgery 

Objections 

1 Bui ns The danger of burns naturally comes into a patient’s mind, 
because they have occurred occasionally m the early years of irradiation 
therapy when the method was being developed and, since such patients do 
not die, a few such accidents m the country become known far and wide, 
whereas if a patient dies during an operation, from any accident or any 
complication, burial takes place It is accepted as one of the hazards of the 
procedure and may be ignored, or is soon forgotten 

2 Telangiectasis and skin atrophy are dangers which must be taken into 
consideration In our cases the foimer has occurred in 3 0 per cent of 533 
cases, but these have occurred in our earlier treated cases Its occurrence 
depends upon the amount of the total irradiation, and while it may follow 
a single excessive dose of rays, it may occur without any erythema ever 
having been produced We have not seen telangiectasis in any cases m 
which we had not given more than eight series such as are described in our 
technic We aim, therefore, to obtain our results with from six to eight 
series Even when telangiectasis has occurred, it has been, except in one 
case, only slight, and has not bothered the patients much 

3 Exacerbation of symptoms may occur after the first treatment This 
has been especially emphasized by Boi ak, 2 Pordes 3 and Goette, 4 but in our 
experience such an increase has been insignificant and no more than may 
occur from time to time independent of treatment If such an increase is 
feared, it may be well to decrease the dose in the first series, especially m 
the severe cases 
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4 Myxedema Myxedema has not occurred in any of our cases 
Hypothyroidism has occurred only in four cases of our series, or less than 
1 per cent, and in only one of these four cases was it sufficiently severe to 
require desiccated thyroid Groover 5 reported subsequent hypothyroidism 
in only 1 3 per cent of his cases Our low .percentage of hypothyroidism 
after irradiation is in part due to our ability to reduce the excessive secretion 
gradually, and m part due to the fact that the normal thyroid cells are rather 
resistant to irradiation Walters, Anson, and Ivy 0 state the experimental 
literature at hand indicates that the notmal thyroid tissue is resistant to 
roentgen-rays and concluded from their own studies that the “ normal thy- 
roid of the dog is quite resistant to roentgen-rays and degenerative changes 
arc not caused by the dosage used in the experiments, which is a dosage 
known to be of clinical value, and in the dosage used do not cause extensive 
proliferation of connective tissue” We have also clinical pi oof that the 
normal thyroid is veiy resistant to irradiation, m the fact that we have 
obtained no hypothyroidism in any cases of carcinoma of the larynx, 
pluiryn i or neck m "which we have used many times the total dosage used in 
hyperthyroidism The diseased thyroid tissue on the otliei hand seems to 
be very sensitive as judged by clinical results 

5 Damage to the Parathyroids Ivy and his associates state “ The 


experimental results mdieate that the clinical dosage in the treatment of 
hyperthyroidism will not injure the paiathyroids ” Confirming the ex- 
perimental work, we can state that none of our patients and none recorded 
m the literature have* shown any tetany following irradiation Neither has 
any tetany occurred following the enormous dosage used in the treatment of 
eareiiioma of the larynx, m which the thyroids and the parathyioids are 
constantly exposed to irradiation of sufficient quantity to cause the surface 
bin and the stirtaec of the mucous membrane to desquamate 

6 Difficulty ir Subsequent Surgical Removal if This Should Be Neces- 
sary I his objection need only be considered m a small percentage of cases 
lonK 08 per cent of our cases were operated upon), and in only one of 
thc-t , an e irl\ ease m our series, was any difficulty involved It is now 
generally admitted that adhesions are found m as many cases which have 
ii id no previous irradiation as m cases which have been treated (G 
'"tin. a:/ } fviselhcrg, who was first to consider adhesions as a postir- 
t .d.nx.n complication, now disregards them as irrelevant 

* Sitih R t ypoese *o lrradut f iun With irradiation we Usually get some 
m provvnum at the* end ot a month and very definite improvement at the end 
f.\<* i.'o.uhs If the surgeon Uses two weeks preparatory to operation. 


M**» V# 1 i. 

ii.nu 


.s to recover irom the operation and a month for convalescence, the 
e m time is not so ;r«.at At the end of these two months, however, 


i-t » . »\ jet, tv*” / e tieet i n.ore eotuplete* relief of symptoms trom siirgt ry 
\ v i it* , , *r: »*h on, bvC tu e the surge on removes the excess of glandular 
•’ • 'dot wi*h i rp a«h.itu.u reduce the* iiyperactiv ity and the 

» v o; . f r <’ ' i iri'M'dly. '1 in » i-. a slow ,.»ul progressive* etfee t. 
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This slow response is not without its advantages, however, since the activity 
of the gland can be checked by frequent metabolic determinations and the 
final result controlled with greater nicety than when the hyperfunctioning 
gland is removed at one sitting During this period of early treatment the 
internist should use all Ins known methods of helping the patient 

8 Permanent Cardiac Impairment Developing during the Prolonged 
Inadiation Treatment The improvement from irradiation comes more 
slowly than from surgery, but this difference is not as great as would at first 
appear There is likely to be considerable delay and advancement of the 
disease and damage to the heart before the patient will consent to an opera- 
tion, which will make up for any delay in the results from irradiation 
Progress in cardiac impairment may also occur in cases treated surgically, as 
is indicated by the report made by Willius 8 from the Mayo Clinic, in which 
he states " At the time of initial examination at the Mayo Clinic, auricular 
fibrillation was found in 7 per cent of patients with exophthalmic goiter, and 
in 9 per cent of patients with hyperfunctioning adenoma These percentages 
are doubled while the patient is under observation, that is, during the pre- 
operative, operative and postoperative periods Auricular fibrillation may 
occur as a permanent, intermittent or paroxysmal disorder ” 

Holzknecht 0 states that not one case is found in the literature, proving 
that the prolonged period of irradiation resulted m unnecessary damage to 
the heart 

Table I 

An Analysis of 698 Cases of Goiter * 


Cases with hyperthyroidism treated with roentgen-rays 440 

Cases with hyperthyroidism treated with radium 6 

Nontoxic goiter cases treated 59 

Malignancies of thyroid treated . 28 

Total cases treated 533 

Simple or nontoxic goiters m which we advised against irradiation and which were not 
treated 165 

Total 698 


* These statistics have been collected from our records by my associate, Dr Jacob H 
Vastine 

Under hyperthyioidism or thyrotoxicosis we have classed all exoph- 
thalmic goiter cases, all toxic adenomas, and those which had a high basal 
metabolism associated with the characteristic nervous symptoms even when 
no goiter and no exophthalmos were present 


Table II 

Results Obtained by Us m the Treatment of 440 Cases of H>perthyroidism 



Cured 

Markedly 

Improved 

Not 

Improu.d 

Percentage 

573 

306 

121 

Average number of treatments 

6 1 

5 7 

37 

Average time observed 

Total cured or markedly improved 

65 yrs 

879 per cent 

28 yrs 
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We have classed as cured those cases in which the basal metabolism is 
between plus 10 per cent and minus 10 per cent, the pulse has returned to 
normal, m which the weight has increased, approximately to what it was 
before the onset of toxic symptoms, and nervous and other clinical mani- 
festations have subsided ; and in -which the goiter has either completely dis- 
appeared or is so involuted as to be entuely unobjectionable from a cosmetic 
standpoint 

We ha\e classed as improved those cases m which the basal metabolism 
is within normal limits or markedly decreased, and in which all clinical 
signs of tlnrotoxicosis have disappeared, except a residual myocardial de- 
ficiency, which was present before the beginning of irradiation We have 
classed here also those inoperable cases given irradiation to reduce the tox- 
icity and prepare them for operation The nomenclatuie frequently used by 
the internists and surgeons is “ economic restitution ” or “ rehabilitation ” 
In our series it can be seen that in S7 9 per cent of the cases “ economic 
icstitution ” oi “ rehabilitation ” w'as obtained 


Recurrence 

Among patients we regarded as cured there were only two post- 
ii radiation recurrences, or less than 1 per cent Theie were cases in 
which the metabolic rate was rapidly brought down to within noimal limits 
and subsequent tests within se\eral months showed it to have nsen 5 oi 
moie pei cent abo\e normal In such cases which had been insufficiently 
treated, one or two moic series of treatments w r eie necessary before stabilisa- 
tion of the metabolic rate peimanently within noimal limits was obtained 
liu-e were not legaulcd as icturrcnces, since the patients were leally still 
under treatment 


Ih n iti fmminisM v.n itour Palpable Glyndulyr Enlyugemknt 

I ins i> a class of eases in which irradiation is particularly indicated 
l hue wtu «v of these cases in our series There was economic restitution 
m 2° 1 he treatment failed in fixe cases and three patients could not be 

tr te<'d 

In thru ia>es whieh were not responding satis, fact only, w r e tiled trc.it- 
uk:u over the ter.ieal sympathetic ganglia and o\e*r the suprarenals hut with 
* * appro i tide elfet ts 

il, ir iiH". d’d not develop, became the larynx and arytenoids weie 
l' r ' hour <>t onr earlier vase's developed a severe tracheitis, but these 

**? J* > I **** * < th.iit the » ight stne-s and it was doubtful whether the effects 

" t , « jj-r.uh.ti «»u 

. u o* aijur* to Hie p irathy roitl glands was observed m any of 
li i . •{’ t’e that the noimal p irathy iwids, hlsc the normal thyroid, 
t me irr t* it -t *->st We believe, however, that a diseased paia- 

! t eonnr.H iiory clinical oh-* rvatum has Ik tit made 

. '» * t.i \U rrin * 


X r V • id 
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Technic 

We routinely employ loentgen-rays, using 130 kilovolts, 5 milhamperes, 
at 25 to 30 centimeters distance, with the equivalent of 6 millimeters of 
aluminum filtration The cervical region is divided into four fields, ap- 
proximately 5 by 15 centimeters in size Two of these are anterior and two 
are posterolateral The lower border extends down over the thymic region 
The larynx is protected with lead The rays are directed medially and 
downward, so that a cross-firing effect is obtained in the thyroid region 
These four areas constitute one series and they are usually given in one day, 
i epeating tins series in three weeks, then in four weeks, increasing the inter- 
val according to the improvement obtained In simple or colloid goiters, 
30 or 40 pei cent doses may be given through the four above fields without 
danger of producing hypothyroidism These several small doses will often 
be sufficient to show a definite decrease in size In adenomata, localized 
doses are usually employed, cross-firing the adenoma through two portals 

In the mildly toxic cases we give an initial 50 per cent skin erythema 
dose through each of four portals This is repeated in three weeks and then 
the amount is decreased and the interval increased In the severer cases it 
is better to begin with smaller doses, not exceeding 40 per cent at the first 
series This may be increased at subsequent series More than six series 
are rarely necessary, a good response sometimes being seen after four series 
We are reluctant to give more than six or eight series If a patient is not 
definitely improved after three to five series, and a lapse of two or three 
months from the beginning, other measures should be employed A careful 
record of the patient’s pulse, weight, and general health and the condition of 
the skin is made at each visit and frequent metabolic determinations are 
made Foci of infection are removed Chest examinations are made 
routinely on each new patient We recommend administration of quinine 
hydrobromide m five to ten gram doses, three times a day, unless ringing of 
the ears occurs (Bram) Dodd's lotion is prescribed for application to the 
neck to avoid skin damage The patient is cautioned against sunburning 
the neck or applying irritating salves or lotions Rest, so far as practicable, 
is advised, the patient being told never to stand when she can sit and never 
to sit when she can lie down A high caloric diet of easily digested food 
is recommended The patient is advised against the use of stimulants We 
have not found the administration of iodine helpful 

We employ roentgen irradiation routinely, because it has produced such 
uniformly good results We have treated only a few cases with radium 
which were unsuitable for roentgen-ray treatment Loucks 11 and Gins- 
burg 12 prefer radium and haA e obtained excellent results Surely as good 
results can be obtained with radium as with roentgen-rays It would seem 
that radium is preferable for patients who cannot come for treatment, or 
for whom the excitement caused by the machinery would be harmful We 
have successfully used radium needles, interstitially, m a localized adenoma 
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which did not respond to roentgen therapy as fast as we felt it should This 
can be done under mild narcosis without shock to the patient and has proved 
to be a valuable procedure in selected cases 

Results Obtained by Other Radiologists 

Our results closely parallel those of other radiologists In a previous 
presentation we reviewed the reports of 20 other radiologists, covering over 
3300 cases, of which an average of 85 to 90 per cent have been cured or 
markedly improved There have been several excellent reports upon this 
subject since that time That of Menville 13 is probably the most com- 
prehensive and the most representative, since he reviewed the work of 75 
ludiologksts, both m Canada and the United States, by sending question- 
naires "i his report covered 10,541 cases treated by lriadiation, of which 
06 2 per cent were cured, 21 per cent weic markedly improved and 12 4 per 
cent were not improved It is interesting to note that 10 per cent of these 
10,511 wuc cases in which surgery had previously been tried without suc- 
cess There were 8 45 per cent of recuriences following irradiation These 
results, which are a fan ly accuiate cross-section of the woik done by radiol- 
ogists general!} , compare fa\orably with the cross-section of the work done 
by the average suigcon as repotted by MacLean 11 m which he found the 
operative nioitaht} rate alone to be 7 per cent in cases of exophthalmic 
goiur treated surgically, although the best clinics leport less than 1 per cent 


Itiui i Rri'ORis or C\si s II wing No Definite Thyroid Enlargement 

ft i> unpractical m a papei of this kind to make a detailed lecoid of all 
va-c-. Probaii!} the most interesting and most difficult cases for diagnosis 
art those m v.lmh there is no definite palpable thyroid enlargement, or in 
other word-., no goiter Hamburger and Lev, 13 in 1930, ha\e reported a 
svrtts af such cases and again called attention to the difficulty of making a 
ih»« ,i‘*»sis of lupcitlnroklisrn in the absence of goiter and in the absence of 
• Jilsr lipical siinptoiiis Ihey referred to the fact that Charcot 10 rccog- 
' }A, l Oils diliiuiltv m 1885, and Chvostek 17 also in 18tS7 Further studies 
\ tn iKo made on this giotip of cases by Levine and Sturgis,’’ and Priest 13 
ml 1 in \tr •* It is this group of tases that are particular!} liable to be over- 
'< '<’.<.*! and mistreated tor a long time* It is also this group of cases which 
„rc prof ibl} Ie*s favorable for operation We are likely to see more of this 
v’i > <*i {^.ne.its. because of the tact that no goiter can be felt, and they aie 
d :* t< re rt lerrtd to radiologists for Ucutinctii I am, therefore, iceoulmg 
br« il\ m chronologic,;! order, our cases which had no definite thyroid 
g* *.,<<>;, .is thc^. h.i\e been collected from im office records for me by 
'' Dr Jacob H Vn^tine 'fho-.e patients, ictcrred ior treat- 
5 1 * •“ * * b at.dti* 5 and di igno-cd by eimmnt clinicians whose diagnosis 
1 " f Ia 1 > st ilui ; n«w! be made 
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Case I 

Miss M K, age 19, was tefeired foi treatment of exophthalmic goiter on April 
5, 1913 The patient developed this condition after an attack of influenza in Decem- 
ber 1912, after which she became extremely nervous, and had a rapid pulse She was 
weak Her eyes were strikingly prominent, and while she had some general fullness 
of the neck, there was no palpable goiter, or definite localized enlargement Her gen- 
eral appearance, however, was that of a typical exophthalmic goiter She was given 
fractional doses of roentgen-ray treatment, which was the custom at that time, be- 
tween May 5, 1913 and June 26, 1913 On October 7, 1914, she was free from all 
symptoms, except the prominence of her eyes She has remained free from symp- 
toms, except for the eyes, which have not yet returned to normal, though they have 
shown marked improvement Since then, she has been married She was in an air- 
plane accident in 1928, after which her nervousness increased somewhat, but an ex- 
amination on October 5, 1929 showed no evidence of goiter, and only slight exoph- 
thalmos Her skin was normal , her weight 147 lbs , her pulse at rest 78, and after 
exercise 84 She was reported well on January 13, 1933 

Case II 

Miss A R, age 28, referred on May 28, 1918, by Dr L N Boston, of Philadel- 
phia, for treatment of hyperthyroidism Exophthalmos had been present about six 
years, and one and a half years previously both thyroid arteries had been ligated by 
Dr A C Wood There was no enlargement of the thyroid She improved tempo- 
rarily after the ligation She was brought for treatment on a stretcher Her pulse 
was 136 while lying down She was extremely nervous She showed definite im- 
provement after the first treatment, and after four treatments, she was able to sit up 
for three hours at a time, and could walk a distance of a city block without resting 
In April 1919, she returned to work in a knitting mill She was given eleven treat- 
ments in all, during a period of eleven months On January 28, 1929, her pulse was 
68 at rest, and 78 after exercise 

Case III 

Mrs E S , age 25, was referred on April 30, 1919, by Dr Wm H Good, of 
Philadelphia, for treatment of hypei thyroidism associated with exophthalmos, but 
without any enlargement of the thyroid gland At rest, her pulse was 80, but after 
slight exertion, was 120 We gave four series of treatments with the roentgen-ray 
during a period of three months, after which her nervous symptoms had definitely 
improved She was reported entirely well by Dr Good on July 14, 1929, or approxi- 
mately ten years after beginning treatment 

Case IV 

Mrs F E , age 32, was referred foi treatment of hyperthyroidism by Dr C M 
Fish, of Pleasantville, N J , on May 25, 1920 Four years previously she developed 
a profound and unexplained asthenia, and she began to feel tired without doing any- 
thing It even made her tired to go downhill During the year prior to treatment, 
she had had a persistent tiemor She had been treated during a year and a half for 
rapid heart by Dr Carrington of Atlantic City She then entered the University of 
Pennsylvania Hospital, March 1, 1920, under the care of Dr H M Fussel who made 
a diagnosis of hyperthyroidism She rested in bed for several weeks The basal 
metabolic rate was plus 15 There was no palpable goiter, and no exophthalmos She 
suffered from attacks of diarrhea Dr Fussel advised ligation of the thyroid artery 
An abnoimal shadow was shown by the roentgen-rays m the upper mediastinum which 
probably was an enlarged aberrant thyroid She showed some improvement from 
lest in bed before coming to me At the beginning of roentgen-ray treatment, the 
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pulse was 120 On January 7, 1921, all her symptoms had disappeared, and she was 
apparently well She was given six series of roentgen-ray treatments between Match 
25, 1920 and October 29, 1920 The basal metabolic rate in July 1931 was plus 6 
On March 20, 1933, her pulse on arrival was 80, after exercise it arose to 90 At this 
time, her hyper thyroid symptoms seemed to have entirely disappeared 

Case V 

Mr A 1 B , age 39, referred by Dr T E Wills of Pottstown, Pa on June 30, 
1920, tor roentgentherapy for hyperthy roidism During six months, he had little or 
no enlargement ol the thyroid, but he had tremors, nervousness, palpitation, loss ot 
weight, and tachycardia Roentgen-ray examination showed a substeinal thyioid en- 
largement Under roentgen-ray treatment, all of his symptoms disappeared, and on 
October 6, his pulse was 78 atter exertion, and he was practically free fiom symptoms 
On December 17, 1920, he was completely free fiom symptoms Di Wills leported 
hint well on January 26, 1933 

Case VI 

Mrs M W was leferied by Dr A F Collier, of Waterbury, Conn, for tieat- 
ment of hyperthyroidism on January 31, 1921 Pier pievious treatment had consisted 
ot lest and iodine treatment which ga\e some tempoiary improvement, but the symp- 
toms recurred, and there was no improvement during a period of six months. The 
symptoms consisted of nervousness, excitability, palpitation, exhaustion, loss of 
weight, and some exophthalmos The thyroid was not enlarged The patient was 
given nine series ot roentgen-ray treatments between January 31, 1921 and May 17, 
1922 1 here was improvement after the first treatment, and at the tune of the last 

tie itmuit, her pulse was 90 as compared with 140, her weight was 153 as compared 
with Bl , het basil metabolic rate was plus 3 

Case VII 

p I* , age 28, was icterred on account of hyperthyroidism, with no palpable 
;ti>'es, on March 30, 1921, by Dr E II Goodman, and Dr John PI Musser of Plula- 
ihh’uia 1 lie bisd metabolic test showed plus 24 Pier pulse rate was 136 Koent- 
n .iv c\ uum u ton showed no enlargement of the thyroid The heart action fluoro- 
i'*' W »N ve p y e \citable An examination of the eyes showed some congestion 
•n the 'ut cvi, but no exophthalmos, and nothing else abnormal Roentgen-ray ex- 
> itn’iea ot tue pituitary showed some caleateous deposit m the region of the sella 
vit* - 1 er 'cvuiid -erics ot treatments, she felt very much better She was less nerv- 
1 ’u Mil h a! oi*ie ot the toruier vague fullness and distress at the back of the 
1 w’)ic i, however, va> less pronounced Her pulse had dropped to 100 1 lie last 

<■' mi' .» oven Oetuber 20, 1921, at which tune she seemed to be very much better 
1 * * t - f .mp’oMs Ilov.evcr, she developed some iilvv symptoms in December and 

ieie..*'! to Dr 1 rac.* I il’l >Ce by Dr Goodman for operation upon the thyroid 
t»t hick October 12, 1922 tor an examination of her spine on ae- 
' ‘ * - pun- Uu roe.ugui-ray examinttion showed hypertiophie osteo- 

>t "it •<>4 u tb f.. a >ur hvp.rthv "o*d symptoms hid returned even atter the op- 

’ a •* ’* -j n. r.otts to permit a rouugcii-rav e-x {initiation of her 

i a"' cd *> • Injure*, but it was tl-o a urgic.d (allure 

C\ ii V III 

* l * ' ** " ’■* «■ o, v <> r r, i I. iti iccu'd fui May i, ]'*J1 Hi* b »«1 hu n di>- 

** 4 ‘ U<* * 5 **“ V> v..th a diagiloiis ol lo\tc goiter, ai.fl 

ili>.* ,p*f „i, fit h* srt di > i i. um|i! th it he got 
‘ * f I . - I . ” tpt i b- rt Dr f rotti f»l ( oltimbii 
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Ohio, had seen the patient and had made a diagnosis of hyperthyroidism He found 
no enlargement of the thyroid The duration of his symptoms was 18 months He 
suffered from nervousness, sweating, loss of weight, tremor, and exophthalmos He 
received four series of roentgen-ray treatments from May 4, 1921 to August 11, 1921, 
at which time Ins symptoms had disappeared On January 9, 1933, the patient re- 
ported “ General health good No other treatment Pulse after rest 70, pulse after 
exercise 86 Weight 137 in die nude Neck normal Eyes normal ” 

Case IX 

Mrs H M , age 24, was referred on May 7, 1921 by Dr Andrew Jackson, of 
Waterbury, Conn , for roentgendierapy of hyperthyroidism which had followed preg- 
nancy two years previously She had developed a rapid heart, a general nervous con- 
dition, and loss of weight, but she had no exophtiialmos, and no enlarged thyroid 
The cardiac action had the excitability as seen fluoroscopically which is characteristic 
of w r hat one finds usually in hyperthyroid cases, and which, while probably not pa- 
thognomonic, at least alway s makes me dunk of hyperdiyroidism Her pulse at rest 
was 104, and after exercise 130 This abnormal increase in pulse rate with slight 
exercise seems to run parallel with die basal metabolism as determined in more re- 
cent years She was given nine series of roentgen-ray treatments between May 7, 
1921 and February' 18, 1922, and on this date, a basal metabolism test was made which 
was minus one She had increased in weight from 113 5 to 135 lbs All of her other 
sj mptoms had disappeared She was reported well January 31, 1933 

Case X 

Mrs J S , age 33, was referred by Dr Andrew Jackson, of Waterbury, Conn on 
May 21, 1921, with die diagnosis of hyperthyroidism She had been nervous for 
many mondis, but one month before coming to me, she had difficulty m swallowing, 
a feeling of suffocation, and a constant oppression in the throat This led to a sus- 
picion of a goiter, but Dr Jackson and I were unable to palpate a goiter On the 
basis of loss of weight, tachycardia, and her general nervous condition, he made a 
diagnosis of hyperdiyroidism I was unable to palpate any enlarged thyroid, but by 
roentgen-ray examination, I found a compression of the trachea, and a diagnosis of 
substemal diyroid was made Five series of roentgen-ray treatments were given be- 
tween May 21, 1921, and November 25, 1921, at which time her symptoms were re- 
lieved, she looked well, felt fine, and her pulse had returned to normal 

Case XI 

Miss V E , age 29, was referred by Dr T H Weisenburg, of Philadelphia, for 
treatment of hyperdiyroidism, on June 29, 1921 Previously she had had a double 
ligation in June 1916 and thyroidectomy m 1917 Before coming to us she had been 
suffering from toxic symptoms and had been bedfast for six mondis She had defi- 
nite exophdiahnos but no palpable thyroid She was given four series of roentgen- 
ray trea tm ents between June 29, 1921 and October 12, 1921, at which time she was 
free from symptoms and was delighted She immediately took up training as a tech- 
nician under me She completed dus course as roentgen-ray technician, and then 
served as an assistant technician for an additional year in our hospital when she left 
to accept a position in another hospital Her present address has been lost. 

Case XII 

Miss M L O, age 49, was referred by Dr Judson Daland of Philadelphia, on 
April 29, 1922, for treatment of exophthalmic goiter, of about one year’s duration 
The thyroid, however, was not enlarged She had nervousness, irritability, sweating, 
dyspnea, palpitation, and loss of weight, associated with tremor and exophthalmos 
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Her basal metabolic rate was plus 40 She was given nine series of tieatments and 
on April 16, 1923, Dr Alex Klein wrote as follow's “ This patient was referred to 
me by Dr Daland in May of last year and has been under my care since Her basal 
metabolism at that time was plus 40, pulse 90, respiration 24, systolic blood pressure 
155, diastolic 100 A second test on November 27, 1922, show's a basal metabolism of 
plus 30, pulse 92, respiration 28, systolic pressure 160, diastolic 100 A test made 
two days ago showed a basal metabolism of plus 7, pulse 62, respiration 19, systolic 
pressure 170; diastolic 110 The basal rate is normal This very marked improve- 
ment is due entirely to roentgen-ray treatment The increasing hypei tension is most 
probably a result of her menopause ” On May 22, 1933, this patient called for in- 
spection and was entirely well Her pulse was 6S, and her weight 153 

Case XIII 

Miss E J H , age 39, w r as referred for roentgen-ray treatment on account of 
hyperthyroidism on November 2, 1922 by Dr Julian Adair, of Wilmington, Del She 
was highly uen ous and would break dow'n when she attempted to do a full day’s work 
of eight hours She had not been able to work for five months She had sweats, 
diarrhea, irritability, palpitation, tremor, but no goiter and no exophthalmos She 
had a wdd excited appearance Her basal metabolic rate was plus 45 The pulse rate 
during rest was 130, after exercise 150 She was given the first series of roentgen- 
ray treatment', on No\ ember 3, 1922 The second series was interfered with by an 
uitomobile accident and therefore could not be given until December 8, 1922 On 
August 5, l‘>29, tlie patient was symptomatically well Hci pulse was normal 


Case XIV 

Mrs W II , age 17, was referred by Dr, Edwin H Johnson, of Naugatuck, 
Conn, on May 9, 1^23 tor tieatment of exophthalmic goiter Her eyes had always 
l ui premium, but during the previous IS months this prominence had definitely m- 
irea ed She had the appear nice of being extremely nenous, she was irritable and 
it'd -wealing ot the skin, asthenia, and tachycardia Her pulse was 140, her basal 
i..u Lohe rav was plus 21 We could find no enlaigemcnt of the thyroid She had 
i • ; ! »; o'.tk , of roentgeii-iay tre itments between May 9, 1923 and April 6, 1924 Her 
f , d n.i t ibnhc :ate on December 18, 1921 was plus two The exophthalmos per- 
i d it ’u i until Jt’lv 1, 1929, at which tune she was in other respects well. 


Case XV 

M*- li \ D. tge 51. ua-» referred tor tieatment ot hyperthyroidism by Dr M 
AU" > ’ hr. ot Waterbary, Conn , on August 15, 1923 The duration of his symp- 

• * «'* • lu'ti h 'K, bat they had been worse during the previous year Ihey con- 

’ d ntfvoiisiiLi',, definite exophthalmos, loss of weight, without enlarge** 
! *>, t uiwvd l it with asthenia, marked tremor and a pulse varying between 
9 , 2 lid Ire t. Uuv .ng note was unde by Dr Alexander on July 31, 1923. “I 
i '(r !) very c *reuiilv and came to some very definite eonelusions '1 he 
' ' * | >’ iTni’i C,ri,e-2 di-eise, but his case presents features which make 

< I -r it .on is contraindicated hirst, his thyroid gland is not 
, * I .Vc ; *le U,- e. e i» not due to poisons in the system, elaborated by 

* r f a i, p.'t ml psreel ot a disturbance ot internal secretion Re- 

1 ** " ' ‘ • < • « ° ceii.? at pirt ot the trouble Since* the thyroid is not 

’ 1 ‘ ' *’ 1 t 4 * ’ more d'l’uuh, d the result, less certain We 

t ’ i »',..*»> j i i; cm l.tiuii ot h’s licart, v.liieh i> r< ally far from 

• ' f • * ’ *• * '* ‘i t *At •* i.n tas.d »n oper ttion with impunity " 

' * r. * < , { ’ lv2J jkjs 22 I litoruseopic c.sanamtiou 

‘ ’ •* ‘ ,< >'i\' < * \ bn: tl .* Ik* t sho.vcd cu T argcn,cn ( of 
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both the right and left chambers An electiocaidiogiam showed evidence of left 
preponderance and a heart rate of 130 He was given two series of loentgen-ray 
treatments, the second one September 13, 1923 The trip, however, was so exhausting 
and he was in such serious condition that we hesitated to give him further treatment 
We advised treatment nearer home On December 8, 1923, we received the following 
letter from Di Alexander “ Sorry to report that the patient died two weeks ago 
The terminal illness was cardiac decompensation and hypostatic congestion of the kid- 
neys It is really no wonder that he died since he was in such an extremely poor con- 
dition when I sent him to you You will please recall that I saw him only a few days 
before sending him to you ” (Maiked as a failure ) 

Case XVI 

Mrs W H , age 64, referred by Dr G M Piersol, of Philadelphia, on March 28, 
1924, for treatment of hyperthyroidism The basal metabolic rate was plus 60 She 
was extremely nervous and at times had diarrhea She had lost about 40 pounds of 
weight and suffered from asthenia and tachycardia Her pulse varied between 110 
and 140 There was no palpable goiter, and no exophthalmos She received eight 
roentgen-ray treatments between March 28, 1924, and December 16, 1924 Her basal 
metabolic rate on February 17, 1925, showed plus 5, and she was free from symptoms 
She was still well on June 25, 1929 

Case XVII 

Mr C P , age 35, was referred for treatment of hyperthyroidism on November 
20, 1924, by Dr T H Weisenburg, of Philadelphia, at which time the basal meta- 
bolic rate was plus 48 There was a history of toxic symptoms during two to three 
years, consisting of nervousness, irritability, sweating, tachycardia, asthenia, and as- 
sociated with hallucinations There was no enlargement of the thyroid The patient 
received only one series of roentgen-ray treatments Then he moved to New York 
and later to Europe According to the last report on January 19, 1933 his general 
health was fair He had no other form of treatment (Marked as a failure ) 

Case XVIII 

Miss B C , age 22, was referred tor treatment oi hj perthyroidism by Dr Marika 
Lambichi, of Chester, Pennsylvania on December 3, 1924, at which time her basal 
metabolic rate was plus 18, and her pulse 110 Her symptoms had existed since July 
1924 She was markedly nervous, irritable, had abnormal sweating, and palpitation 
of the heart There was no palpable thyroid, but there seemed to be an enlargement 
of the upper mediastinal shadow, suggesting a substernal thyroid The cardiac action 
was of the type that one sees m hyperthyroidism as shown fluoroscopically She was 
given six series of roentgen-ray treatments, and on June 22, 1924 she was free from 
symptoms and her basal metabolic rate was zero Her basal metabolic rate on July 9, 
1931 was plus 6 She was well on February 17, 1932 

Case XIX 

Mrs H W , age 68, was referred on April 25, 1925 by Dr Gordon Saxon and 
Dr Earl French, of Philadelphia, for treatment of hyperthj roidism associated with 
cardiac dilatation The patient had a rapid pulse, weakness, and nervousness, but no 
enlargement of the thyroid, and no prominence of the eyes She had marked tachy- 
cardia, with a pulse of 134 when at rest, and 160 after exercise, associated with the 
peculiar cardiac action as seen fluoroscopically which one finds in hyperthyroidism, 
and which often leads us to suspect hyperthyroidism The roentgen examination of 
the chest showed a strong suggestion of enlargement of the middle lobe of the thyroid 
downward, but there was no palpable enlargement The cardiac shadow was in- 
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creased We gave her four series of roentgen-ray treatments between Apnl 25, 1925 
and September 12, 1925, at which time she was markedly improved, and Dr French 
reported on July 22, 1929 that the patient was well He regarded this as a remark- 
able cure 

Case XX 

Airs AI H H, age 62, was referred by Dr Win S, Bertolet of Reading, Penn- 
sylvania on September 19, 1925. She had, however, been treated about 10 yeats 
previously at the Aledico-Chtrurgical Hospital for exophthalmic goiter Her chief 
complaints were tachycardia, slight exophthalmos, and extreme nervousness, loss of 
weight, palpitation or the heart Her pulse was 140, and her basal metabolism was 
plus 47. We gave her nine senes of roentgen-ray treatments between September 19, 
1925 and June 8, 1926, at which tune her pulse had returned to normal Her neivous- 
ntss had disappeared Her weight had returned to normal She tvas seen on May 
16, 1927, when she appeared well When seen on Februaty 26, 1932, hei pulse was 
normal, 76 at rest, and 84 after exercise On Febiuary 26, 1932, she was well, work- 
ing regularly as a teacher 

Case XXI 

Miss I r M B , age 44, was referred tor treatment ot hyperthyroidism on October 
29, 1925, by Dr H AI Eborhard, of Philadelphia The basal metabolic rate detei- 
mmed on October 27, 1925, was plus 36 She had been treated in the Woman’s 
Homeop nine Hospital tor a nervous breakdown two years previously She was kept 
at rest til bed lor one* month and this was followed by improvement One of hei chief 
complaints was a '‘di^iiiiess confined to the left side of the head and left side of the 
laid) " In addition to this, she complained of nervousness, irritability, sweating, 
palpitation and a rapid pulse She had no thyroid enlargement We gave her three 
erito ot roentgen-ray treatments between October 29, 1925, and December 31, 1925, 
it which time she seuiicd to be well 3 lie basal metabolic rate on December 27, 1925 
nas minus 3 blit was reported w'ell by Di. Eberhard on July 16, 1929 


Mr- 


C is t XXII 

W V X , age 39, was icierred by Dr Gordon Savon, of Philadelphia, 


vpt4 20, 1930 Her D metabolic rate was plus 68 The duration of symptoms 
w . month. Her vluer symptoms were nervousness, dyspnea, palpitation, sweat- 
n ; ’o i. ot weight, aiul marked tremor 1 here was no thyroid enlaigemuit 3 he pa- 
ne! s. ui k i.ued in appe trance Her pulse varied between 128 and 150 She was 
* ‘•"•n ot rouitgui-iay treatments between April 20, 1926, and November 
J I'L’o, ,si tilth time, she seemed to be’ well On January 27, 1927, Dr. Savon dul 
. 1 : *u 1 i a* Hat lij.'h-iin which showed plus 10 Iler weight had increased irom 10-1 
* ‘ puPe h *«' dropped troin 150 to 92 3 he basal metabolism record m her 

1 ‘ Io is \»i »1 20 1026, phis OS, June 5, J9 26, phis 25, September 7, 1926, 
, •• W , J mi* 3 5 1***7, plu> 10, I’ehruarji 12, 1932, phis 1 She was reported well 
> *-v J* p»33 
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a '>• r-icrrcd i>„, Dr. Carl 1* Wthleti, of Bethlehem, Pemsyl- 

•*■*■* 7, V>J7, xor rtoitgeis-r i, trtatment of hvperthy midi-an Her 
’ 1 r»ti< *. * , .Vi i'.i'u>, anti loss of weight Her D t--.il nictv 

. * i <"e j. » „ .it r$ >t t-» l Jo, itttr cvertiie 1 13 Vccording to 
1 ’ - * ’3 1 ; * ve it ,i . lugh a, 2< 0 °.e I id ro ipprtu ible enlarge- 

- * , . , ! 1 thi • l.v >he 1 d tn.h, t trdi i, a ahenia. In > of 

< V.i- ^t.e * .c.t st,. , or {;». riant, lctwt.ii X*>,cn*h.r 7, 

•* , , » ‘‘it'j i’ " v i i. iu* 1 !, »vi !!tr t 't r< i t 100 
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On February 29, 1932, her pulse was 76 at rest, and S2 after exercise She had 
gamed 27 pounds 

Case XXIV 

Airs R C , age 31, was referred for treatment of hyperthyroidism by Dr Clif- 
ford Waas, of Atlantic City, N J , on April 25, 192S Her symptoms had extended 
over a period of a year and a half, consisting of nervousness, irritability, palpitation, 
loss of weight, dyspnea, and tremor Her basal metabolic rate was plus 16, on April 
25, 1928 I w'as unable to find any enlargement of the thyroid by roentgen-ray ex- 
amination or palpation, and no exophthalmos She had two series of roentgen-ray 
treatments April 25, and May 16 When examined on July 20, 1929, she was free 
from any symptoms, had gained 15 pounds m weight and seemed to be in perfect 
health She was reported well on January 5, 1933 


Case XXV 


Miss T B , age 48, was referred by Dr Francis Dever, of Bethlehem, Pennsyl- 
vania on May 14, 1928, for treatment of hyperthyroidism She had extreme nervous- 
ness during three months with loss of 40 pounds m weight She suffered with marked 
tremor, excitability, and had a pulse rate of 145 She had no goiter, and no exoph- 
thalmos Her basal metabolic rate was plus 40 She was given six series of roent- 
gen-ray treatments between May 14, 1928, and October 2, 1928, at which time she was 
free from symptoms, and had gained 15 pounds in weight Her pulse at rest was 88, 
and after exercise 9S Her basal metabolic rate was minus 7 She was well July 10, 
1929 


Case XXVI 


Mr C S H , age 45, was reterred by Dr J M Anders and Dr John H Dnpps, 
of Philadelphia, on June 2, 1928 There was a history of thyroid enlargement since 
February 19, 192S, but at the time the patient came to us there was no palpable en- 
largement There was no exophthalmos He had lost 27 pounds in six weeks, had 
marked tremor, was very irritable, suffered from dyspnea, palpitation, diarrhea, and 
the basal metabolic rate was plus 97 This patient came for only one treatment and 
was then operated upon by Dr Charles Frazier in July and m October 1928 (Marked 
as a failure ) 

Case XXVII 

Miss M P , age 19, was referred for treatment of hyperthyroidism by Dr Horace 
Ewing, of Philadelphia, on July 12, 1928 Her chief symptoms were loss of weight, 
nervousness, asthenia, and a basal metabolic rate of plus 58 Her pulse rate at rest 
was 104, and after exercise 120 The patient improved after the first treatment but 
came only for one more The final result is unknown She cannot be traced 


Case XXVIII 

Mrs W B F , age 46, was referred for treatment for exophthalmic goiter, on 
March 18, 1929, by Dr Thomas Klein, of Philadelphia The patient had a thyroid- 
ectomy done four and three- fourths years previously, and also had had a few roentgen- 
ray treatments, following which she felt fairly well for one year, and then became 
nen, ous again, lost w-eight, and dei eloped an exophthalmos of the left eye She had 
the appearance of being poorlj nourished, and had a noticeable exophthalmos of the 
left eye Her basal metabolic rate was plus 35 The patient had two series of roent- 
gen-rays (added to that already recened before coming to us) on March IS, 1929, and 
April 10, 1929 She has had no treatment since, because the last treatment given to 
her gave some s\ niptoms of indigestion which she blamed on the treatment, and there- 
fore, she was unwilling to have more On January 16, 1933, her weight had increased 
two pounds, her neck w>as normal, and her eyes were normal, but her pulse was still 
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120 She had insufficient treatment, but there seemed to be some improvement as a 
result of the treatment she had received (Marked as a failure ) 

Case XXIX 

Mrs II S, age 43, was referred for treatment of hyperthyroidism by Dr Myrtle 
Frank, of Egg Harbor, N J , on March 27, 1929 The patient had only one treat- 
ment. She had symptoms of nervousness, but no palpable thyroid enlargement She 
had irritability, palpitation, dyspnea, and no exophthalmos She complained of tremor 
and sweating Her basal metabolic rate was plus 20 She could not be tiaced 

Cvse XXX 

Mrs A J. S, age 32, was referied for treatment of hyperthyroidism on Decem- 
ber 2, 1929, by Dr F A Faught, of Philadelphia Her chief complaint was nervous- 
ness, loss of 38 pounds m weight, asthenia, headaches, pain m the back of the head 
and neck intermittently Ihere was doubtful bilateral enlargement of the thyroid 
'she complained of some palpitation, but no exophthalmos She had slight tremor 
Her basal metabolic rate was plus 20 The patient received five series of roentgen- 
ray treatments between December 2, 1929 and May 19, 1930, when the basal metabolic 
late was plus 7, the pulse 82, and her general health improved Her basal metabolic 
i tte in March 1931 u as minus 4 She had no fullness m the neck, and her eyes were 
normal 

Case XXXI 

Miss L 15 15 , age 23, a stenographer, was referred on Februaiy 19, 1930, by Dr 
L W Pangburn, ot Philadelphia, for treatment of hyperthyroidism During six 
months, she nad complained ot extreme nervousness, irritability, sweating, asthenia, 
lo.j ot weight, and palpitation Her eyes were very prominent, her pulse was 120. 
1 luoro-cop c ul> , the heart action showed the excited action wluch always suggests 
a^pcrthyroidi-su Au goiter was palpable, and no goiter was demonstrated by roent- 
g-'» «• c mim it'oii Her b.*-d metabolic rate was plus 15 She u'as gi\en three senes 
ot r. .a'ge.i tay treatments betwten February 19, 1930, and April 10, 1930 The basal 
i, ' 1 o' i rate on June 5, 1930, was plus 3 Iler pulse was normal, but her eyes were 
* 'l so ;h:lv pruui'i’cnt On January 18, 1933, she was well 


Case XXXII 

Mi> 1 21, was rclcrred for treatment of hypcithyroidism by Dr L F. 

. g. ot Pm! ‘delphu, on March 28, 1930 In December 1927, she had a basal 
’ i r te ot phis 1 In December 1929, she developed definite symptoms of 
*' 1 * * !'*» .’c* her ba.il metabolic rate wa-> plus II Under iodine treatment, 
» 1 I ebn* ,ry o, 1931 to plus 13 On March 3, 1930, her basal metabolic 
. i , i n ;■« > 21 Her chief eomnlamts were '* peculiar waves" passing over 
„ c 1 <iy i’ t I.’--, m her face, aad other times m localized areas through her 

’ C* « ' hii • t<» ti e ' nervous symptom., she had tachycardia and nsthemi 

- *> ' * ,e ot 'he eye, tin tiilargenum of the thyroid U'c made a 

' - e i’,s t u ) ,t co, i 1 reeojrive no aibstcutal enlargement, and no 

v i A i./civc td o « is ui’ar^n! th-nml Her basal metabolte late on 

*' • * 1 >: u fii Mv* r.v.i.ol e.en erte » of rotn'geii-ray tre tuiuiiti be- 

* * '> - < P'c > , 5 Jt ~ 12, 1’Jl’K . i.-n ate ,uiu! to V symptom itieally well 

' r hi f 23, at, ph » 2 >l.e v. \> reported "ell on 
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rate was plus 42 The patient had exophthalmos and some general fullness of the 
neck, but no goiter He had seven series of roentgen-ray treatments between April 
15, 1930 and October 27, 1930 He was not responding well Therefore, treatment 
was given on December 8, 16, 27, and 30, 1930, over the suprarenals The basal meta- 
bolic rate dropped to plus 26, but he was not well The patient was operated upon on 
April 30, 1931 There has remained some prominence of the eyes, but otherwise the 
patient has recovered (Marked as a failure ) 

Case XXXIV 

Miss ASK, age 38, librarian, was referred for treatment of hyperthyroidism 
by Dr Gordon Saxon of Philadelphia, on May 16, 1930 At that time her basal 
metabolic rate was plus 74 This condition developed after an attack of influenza in 
January 1930 Her chief symptoms were nervousness, irritability, palpitation, asthe- 
nia, dj spnea and loss of weight There was no enlarged thyroid, and no prominence 
of die ejeballs Her pulse rate was 126 She was given eight series of roentgen-rav 
treatments between May 16 1930 and January 30, 1931 Her basal metabolic rate on 
January 30, 1931, was plus 33 On September 19, 1931, it was plus 28 and on March 
21, 1932, it was plus 10 

Case XXXV 

Mr C E W, age 57, was referred for treatment of hyperthyroidism by Dr 
Francis J Dever, of Bethlehem, on November 29, 1930 He w r as suffering from 
exophthalmos, tickling sensation in the throat, marked nervousness, irritability, pal- 
pitation, sw'eating, loss of weight, and tremor He had a basal metabolic rate of plus 
70, with no enlargement of the thyroid He improved clinically, but not sufficiently 
His basal metabolism did not improve It was still plus 71 on May 13, 1931 He was, 
therefore, operated upon by Dr Wm L Estes, Jr , who did a subtotal thyroidectomy, 
after which he recovered except for the prominence of his ejes (Marked as a fail- 
ure ) 

Case XXXVI 

Airs J B , age 61, was referred for treatment of hyperthyroidism by Dr Gordon 
Saxon, of Philadelphia on November 2, 1931 The duration of her symptoms was 
seven months They consisted of nervousness, asdienia, palpitation, and loss of about 
32 pounds of weight She had tachycardia with a pulse rate at rest of 140 and after 
exertion of 156 Her basal metabolic rate was plus 33 She also had a marked 
tremor Roentgen-ray examination of the chest seemed to show some increased sub- 
sternal shadow above the arch of the aorta, which might be due to enlarged thyroid, 
but there was no palpable thyroid enlargement and no exophthalmos We gave her 
three series of roentgen-ray treatments between November 2, 1931 and January 4, 
1932 On June 13, 1933, she w'as reported as being entirely well by Dr Saxon 

Case XXXVII 

Mrs T M , age 35, was referred by Dr Gordon Saxon, and Dr William Higbee, 
of Philadelphia, on May 27, 1932, for treatment of hyperdiyroidism The patient had 
had a thyroidectomy on March 19, 1927 During the year before coming to us, she 
was extremel) nervous, irritable, had palpitation, asthenia, sweating, loss of weight, 
occasional diarrhea, and tachycardia Her basal metabolic rate was plus 13 The 
patient received four series of roentgen-ray treatments betw-een May 27, 1932 and 
July 17, 1932, at which time she had shown marked impro\ ement, the pulse rate being 
approximately normal and her weight having increased The basal metabolic rate on 
October 8, 1932, showed minus 20 At that time her pulse was 72, and she was 
practically symptom free 
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Summary and Conclusions 

1 Irradiation with either roentgen-rays or radium may be accepted as 
a useful method of treatment of hyperthyroidism, since the end results are 
approximately equal to those obtained by surgery 

2 The fear of operation or delays preceding operation are likely to lead 
to cardiac impairment. This delay can be eliminated by the use of irradia- 
tion therapy. 

3. Irradiation therapy involves no pain, shock or gieat inconvenience 

4 Associated medical care and general dnections for the conservation of 
energy are essential 
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THE CAUSE OF DEATH OF PATIENTS WITH 
ORGANIC HEART DISEASE SUBJECTED 
TO SURGICAL OPERATION* 

By W K Purks, M D , Boston , Massachusetts 

An evaluation of the ability of the patient with organic heart disease 
to withstand operation is a matter of great importance and also of great 
difficulty In 1930, Butler, Feeney and Levine 1 wrote on the cardiac pa- 
tient as a surgical risk They reviewed 414 cases with organic heart dis- 
ease who had been subjected to operation Their study, contrary to some 
pievious reports, indicated that these patients tolerate operation reasonably 
well In their series, comprising 494 operations, there were 60 deaths, a 
mortality of 12 1 per cent If those patients whose cardiac condition was 
such as to have produced death regardless of the operation, or whose surgical 
condition alone was sufficient to cause death, be excluded the mortality (un- 
expected mortality) was only 6 3 per cent The present study consists of 
a detailed analysis of the causes of death in the 60 cases that were included 
in their report as compared with 60 non-cardiac patients who died following 
operation It is hoped that such a study will throw some light upon the 
pait played by an organically diseased heart in operative and postoperative 
mortality 

The patients compnsing the 60 fatalities, as described m the original 
leport, piesented various types of heart disease including chronic valvular 
disease, chronic adhesive pericarditis, chronic myocarditis, angina pectoris, 
coronary thrombosis and thyroid heart disease These cases are briefly 
summarized in table 1 The second group of non-cardiac cases was chosen 
from the surgical deaths of the Peter Bent Brigham Hospital regardless of 
the type of operation or anesthesia, the only essential criteria being that 
they had no history or physical signs of heart disease and, in the cases 
where an autopsy was done, showed negligible evidence of organic disease 
of the heart An attempt was made to include the older patients in order 
that the ages in this group might be comparable to those in the cardiac 
group Whereas the 60 deaths in the cardiac group resulted from 494 
operations on 414 patients, the 60 deaths in the non-cardiac group repre- 
sent the mortality (3 7 per cent) from approximately 1600 operations 
In subsequent analysis it will be important to bear this difference in mind 

Early m the study it became obvious that it is not always easy, even m 
instances where an autopsy has been done, to state precisely the cause of 
death After most careful study there remained in each group a number 
of cases where the cause of death had to be listed as unknown This diffi- 
culty in deciding upon a single cause of death was more apparent in the 

* Receded for publication October 13, 1933 

From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, Massachusetts 
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M 1 t< HijreiH* of Chronic Amputation Xovocaine Spreading infection in foot and leg Death from bronchopneumonia 

<>t toe I imot minis 19th day 

f Sran^tilittfcl { Chronic Repair of No\ocaine Sudden death 4 hours after operation, interpreted as pulmonary em- 

' hernu { imot. minis hernia bohsm 
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cardiac group This difference is probably, m a measure at least, due to a 
greater occuirence in tile cardiac group of such more or less intangible fac- 
tors as peripheral vascular collapse In such instances one cannot attribute 
the cause of death to the heart per se though the damaged heart may con- 
tribute to the causation or continuation of such a state of vascular collapse 
This state of impaired circulation probably also predisposes to uremia m 
instances where the kidney function has previously been unpaired and also 
predisposes to thromboses m the visceral, cardiac, and cerebral vessels if 
these structures are the site of any preexisting disease 


Number of patients 

Table II 

Cardiacs 

414 


Non-Cardiacs 

1600 

Number of deaths 

60 


60 

Autopsies 

38 


43 

Average age 

58 9 years 


51 5 years 

Males 

30 


39 

Females 

30 


21 


Table III 

Causes of Death 

Cardiacs 

Chief Contributing 

Non-Cardiacs 

Chief Contributing 

Unknown 

9 


6 

Congestive heart failure 

5 

9 

0 0 

Coronary occlusion 

8 

1 

0 0 

Cerebral accident 

2 

3 

0 0 

Pulmonary embolus 

7 

2 

10 1 

Infection 

17 

16 

29 8 

Infarction 

0 

7 

1 2 

Uremia 

5 

0 

2 1 

Hemorrhage 

1 

0 

3 0 

Cachexia 

1 

3 

4 7 

Thyroid storm 

3 

0 

0 0 

Liver necrosis 

1 

0 

0 0 

Intestinal obstruction 

1 

0 

0 0 

Purpura 

0 

0 

1 0 

Air embolus 

0 

0 

1 0 

Anesthetic 

0 

0 

2 0 

Hyperinsuhnism 

0 

0 

1 0 


Comparative data on the two gioups are presented in tables 2 and 3 
In the group of cardiac patients there w r ere 30 males and 30 females with 
an aterage age of 58 9 years Thirty-eight of these were studied post 
mortem In the group of non-cardiac patients there were 39 males and 
21 females with an average age of 51 5 years Forty-three autopsies w'ere 
performed in this group The younger age in the latter group is undoubt- 
edly due to the fact that many patients past 50 years of age had either 
clinical or pathologic evidence of some degree of heart disease and there- 
fore had to be excluded Anal} sis of the causes of death show's several 
things of note In the cardiac group there arc causes such as congests e 
heart failure, coronary occlusion and cerebral accidents which do not exist 
in the non-cardiac as principal or contributing causes, the difference being 
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largely made up b} the greatci incidence of infection m the latter group 
There is also a much greater incidence of contributing causes in the cardiac 
group Contrary to what one might have expected, infarction other than 
that resulting from coronary occlusion, though frequently a contributing 
cause, was not chiefly responsible for death in any patient of group one 
Ptilmonar\ embolism appears moie frequently as a cause of death m the 
non-cardiac group This does not by any means indicate that pulmonaiy 
embolism occurs more frequently in the non-carchac patient Indeed it 
must be apparent that if pulmonary embolism occurred seven times as a 
cau^c of death m 414 patients and only 10 times as a cause of death in 
1600 non-caidiac patients, the true incidence is consideiably higlici in the 
former group Be a similar analysis the incidence of fatal hemorrhage in 
the two te pcs of cases appeals to be about the same In this study the 
unusual causes of death do not occur with sufficient fiequcncy to v r arrant 
comparison of the two groups 'I he gicater incidence of uicmia in the 
cardiac patients is to be expected because of the association of lcnal and 
<ardiac disease 
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Let its now consider those causes such as congestive heart failuie, coro- 
nary occlusion, and cerebial accidents which do not exist m the non-caidiac 
cases (see table 1, parts B, C, and D) Such causes accounted for one- 
fourth of the deaths m the cardiac patients Of the five instances of con- 
gestive heart failure as a cause of death three weie patients who had opera- 
tions on the heart itself (cardiolysis or valvulotomy) and may therefore 
be disiegarded insofar as general operative mortality is concerned There 
remain then only two cases where congestive failure was the major factor 
m causing death In mew of the fact that a large number of the patients 
comprising the original series of 414 patients had evidence of congestive 
failure at some time during the period of observation this low percentage 
appears definitely to indicate that congestive heart failure is not a major 
hazard m operations upon the well treated cardiac Its effect as a contribut- 
ing cause of death is difficult to assess Along with infarction it was pi ob- 
ably a factor m causing the relatively greater incidence of fatal pulmonary 
infection m the cardiac group Often in the cases where pulmonary infec- 
tion was decided upon as the cause of death there was also clinical or 
pathologic evidence of pulmonary congestion or infarction Wherever it 
seemed probable that m the absence of infection the individual might have 
survived the effects of the other pulmonary pathology the cause of death 
has been attributed to the infection When we come to consider the cases 
where coronary occlusion was the cause of death it is clear that, though 
some of this group of eight patients would undoubtedly have died even if 
the operation had not been done, there were a number who might otherwise 
have survned Cerebral accident appears to have been the cause of death 
m only two instances though its incidence as a contributing factor is slightly 
greater It is probably true that in the cardiac the liability to cerebral acci- 
dents is somewhat increased by operation 

What causes, then, account for the increased hazard of operations upon 
the cardiac patient as compared with the non-cardiac patient ? The present 
study indicates that congestive heart failure is not a significant factor m 
increasing the mortality of the cardiac except as it may contribute to a pre- 
disposition to pulmonary infection The cardiac patient m a ratio of about 
four to one seems more liable to fatal pulmonary infection than docs the 
non-cardiac The greater incidence of fatal pulmonary embolism and the 
effect of coionary occlusion or its sequellae are likewise major factors in 
mci easing the risk of operation upon the cardiac patient 

Summary 

(1) The causes of death of 60 patients with organic heart disease who 
have been subjected to operation are compared w ith the causes of death in 
a similar group of 60 non-cardiac patients 

(2) This stud) indicates that m the well treated cardiac, congestive 
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heart failure is not a a erv significant factor in the causation of death fol- 
lowing operation 

(3) The cardiac group differs from the non-cardiac chiefly in the pres- 
ence of fatal coronary occlusion and in the greater incidence of fatal pul- 
monary complications, chief]} infection and pulmonary embolism 


I ut«h to express m\ appreciation to Dr Samuel V Lcutic for his assistance in this 
stiith 
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MYELOID INSUFFICIENCY - 15 

By R Gottlieb, M Sc , MD, Montreal , Canada 


TurRF is a group of anemias with a blood picture of an exhausted 
myeloid system, showing little or no signs of regeneration The blood 
pictuie is that of an anemia, granulocytopenia, and thrombocytopenia In 
some of these cases the etiology is known, e g , arsenic or benzol poisoning, 
m otheis the etiological factor cannot be found In the literature these 
cases are referred to as “ aplastic anemia,” “ myelophthisic anemia,” “ aleu- 
kia hemorrhagica,” etc , but none of these terms properly expresses the 
character of the condition We are leally dealing with an insufficiency of 
the myeloid system A myeloid insufficiency may involve the entire system 
or only parts of it In the so-called “ malignant neutropenia ” or " agranu- 
locytosis ” only the granulopoietic apparatus is involved The close patho- 
genic relationship of these cases of agranulocytosis and aplastic anemia is 
expressed m the fact that a number of the agranulocytoses eventually de- 
velop the picture of a complete myeloid insufficiency with anemia and 
thrombocytopenia 1 The same is true of arsenic and of benzol poisoning 
in which either part or the whole myeloid system may be involved The 
question now anses as to the way m which a poison or toxin affects the 
myeloid system Is it a direct action on the myeloid system, or does the 
toxin or poison act through a disturbance of the normal balance in the 
hematopoietic system ? It is a well known fact that the normal myeloid 
system per se has a tendency to extensive proliferation, this proliferation 
is kept in check by the reticulo-endothehal system A removal of the 
normal inhibition leads to an extensive proliferation of the myeloid system, 
as can be seen experimentally in animals after the removal of the spleen, or 
in the human after a normal spleen has been removed for some mechanical 
reason (eg, traumatic ruptured spleen) The myeloid proliferation lasts 
as long as it takes foi the reticulo-endothelial system to make up foi its loss 
by proliferation in other places (Kupffer cells, accessory spleens, etc ) We 
know that the normal 1 eticulo-endothehal system has an inhibitory effect 
on the normal myeloid system In infections in which a reticulo-endothelial 
proliferation is met with, the myeloid system is usually depressed Such is 
the case for instance in typhoid fever, influenza, miliar}’- tuberculosis and 
in other conditions in which leukopenia, anemia, and purpura are so fre- 
quently present Although a direct action of an infectious agent, a poison 
or a toxm, on the myeloid system cannot entirely be denied, or at least not 
at certain stages, the importance of a disturbed equilibrium of hematopoiesis 
must be borne in mind, especially the possibility that a stimulated and pro- 


* Read before the Annual Clinical Session of the American College of Phj sicians, Feb- 
ruary 10, 1933 
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hf crated reticulo-endothelial S) stem may increase its physiological inhiDi- 
tion to a pathological degree If such a pathological inhibition persists 
even after the original cause has been removed, it is only logical that a 
complete atrophy of the mjcloid s} stem may result 

The case presented here is an example of a complete imcloid msufficicnc) 
of unknown etiolog} 


C VSE Rl PORT 

\ male patient, age 19 first came under observation on August 1, 1932 Hi« 
onlv complaints were progressive weakness, pallor, and bleeding from the gums His 
past historv was of no importance He was a high-school student and verv active m 
athletics About one vear picviouslv, the patient had noticed he would tire more 
quickl) when plavtng tennis or other games but, being otherwise well, he ignoted 
this In April 1932 the patient had a cold which lasted for about two weeks, at this 
tune he first noticed bleeding from his gums Since that time he became piogres- 
sive 1 ) weaker and paler, and bleeding from the gums became quite profuse during 
Julv On Julv 20, lie received a transfusion, with improvement for a few davs 

On August 1, 1932, examination revealed the following facts temperatuic nor- 
mal, pulse 96 , respiration 20, good nutrition, marked pallor with a shghtlv gicenish 
tinge, bleeding from the gums, positive Frnnk-IIess sign, spleen just palpable The 
pin steal txamin ition did not otherwise reveal am thing abnoimal Urine, stool, and 
gastric nnaljscs wire nomial 

Hematological examination Red blood cells 1 270,000; hemoglobin 32 per cent 
( 1 58 gm 10 ) cc. of blood) . color index 1 3, white blood cells 2,550, thromhocj tes 
fix non, reticulnevtcs 2 per cent r I he differential count showed a marked granulocvto- 
jmim md 6 f) pc-r cent Ivmphocvtes Bleeding time was prolonged, coagulation time 
iv-rnnl clot retraction absent 

In ‘pile of the normal gastnc nciditv 20 cc of liver extract (PD) were in- 
! <‘»d isiMavcnoush on the same dav vvithout am appreciable efiect for the next 
pi <1 r 



myeloid insufficiency 


897 


The patient was admitted to the hospital on August 5, his condition having be- 
come worse. Examination showed: Red blood cells 1,120,000; hemoglobin 25 per 
cent; color index 1.13; white blood cells 2,150; thrombocytes 10,000. Profuse bleed- 
ing from the gums was present. The adrenalin test showed a fair myeloid response in 
20 minutes, leading to an increase of the white blood cells from 1,900 to 7,800, with 
a return to the original level within one hour. (See chart 1.) 

The clinical picture, together with the hematological examination, suggested an 
exhausted myeloid system, leading to a reduction of all myeloid elements, that is, 
anemia, granulocytopenia, and thrombocytopenia; signs of regeneration, although not 
entirely absent, were slight. 

Based on the assumption of the reticulo-endothelial inhibition being the cause of 
the myeloid insufficiency it was decided to remove the spleen in order to relieve the 
myeloid system of part of that inhibition. The absence of an infection and the fair 
myeloid response in the adrenalin test were further aids in the decision. 

Two transfusions were given to the patient prior to the operation, and the spleen 
was removed on August 10. The spleen was slightly larger than normal. Sections 
showed a thin overlying capsule, normal appearing trabeculae, well formed vascular 
channels free from hyaline changes and surrounded by a comparatively large amount 
of lymphoid tissue for this age period. The pulp was cellular, containing in addition 
to numerous lymphocytes occasional polymorphonuclear and eosinophile leukocytes. 
The reticular cells were hyperplastic and appeared as large phagocytic elements. The 
venous sinuses were not conspicuous and appeared rather compressed by the pulp 
and were lined by rather swollen looking reticulo-endothelium which projected into 

Table I 


Detail blood findings 


Date— 1932 

August 1, 

August 5 

August 6 

August 7 

August 8 

Hb 

32% 

25% 

35% 

45% 

45% 


4.48 gm. 

3.25 gm. 

4.90 gm. 

6.30 gm. 

6.30 gm. 

R.B.C 

1,270,000 

1,120,000 

1,630,000 

1,800,000 

1,700,000 

C.l 

1.33 

1.13 

1.09 

1.25 

1.32 

Reticulocytes 

2% 

2*% 

2$% 

2% 

2% 

Nucleated R.B.C 

0 

0 

0 

0 

0 

W.B.C 

2550 

2150 

1800 

1900 

2000 

Basophiles 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Eosinophiles 

3% 

2% 

2% 

3% 

3% 

75 

42 

36 

57 

60 

Myeloblasts 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Myelocytes 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Meta, myelocvtes 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Stab, forms 

1% 

2% 

3% 

4% 

4% 


25 

42 

54 

76 

80 

Polysegmented 

25% 

24% 

25% 

23% 

25% 

625 

504 

450 

247 

500 

Lymphocytes 

69% 

69% 

68% 

67% 

65% 

1725 

1449 

1224 

1273 

1300 

Monocytes 

2% 

3% 

2% 

3% 

3% 

50 

63 

36 

57 

60 

Thrombocytes 

Remarks 

68,000 

6 days after 
transfusion 

10,000 

Admission 

45,000 

24 hrs. after 
transfusion 

1 

40,000 

40,000 
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Table I ( [continued ) 


Date 


August 10 

9 a.m. 

August 10 

J hour P.O. 

August 10 

4 hours P.O. 

August 11 

Hb 

41% 

46% 

44% 

44% 

42% 


5.74 gm. 

6.44 gm. 

6.16 gm. 

6.16 gm. j 

5.8S gm. 

R.B.C 

1,900.000 

2,100,000 

2,100,000 

2,000,000 

2,000,000 

C.l 

1.07 

1.09 

1.04 

1.1 

1.05 

Reliculocvtcs 

2% 

2% 

2% 

2% 

25% 

Nucleated R.B.C 

0 

0 

0 

0 

0 

W.B.C 

2200 

1900 

3100 

3100 

3000 

Basophiics 

0 

0 

0 

0 i 

0 


0 

0 

0 

0 

0 

Eodnophiles 

2% 

ocr 
~ /c 

0 

0 

0 


44 

38 

0 

0 

0 

Mvcloblasts 

0 

0 

0 

0 

1% 


0 

0 

0 

0 

30 

Mvelocvtes 

0 

0 

2% 

3% 

5% 


0 

0 

62 

93 

150 

Meta, myelocytes 

0 

0 

3% 

3% 

7 % 


0 

0 

93 

155 

210 

Stab, forms 

3% 

3% 

5% 

22% 

15% 

Polyf'-gmcntH 

66 

26% 

57 
oxer 
— ’ /o 

155 

22% 

6S2 

20% 

450 

17% 

1 .ytnphocvte« 

575 

247 

6S2 

620 

510 

o 

70% 

94% 

45% 

52% 


l 1474 

1330 

1984 

1395 

1560 

Monocytes 

’« 0 C* 

*/0 

2% 

4% 

5% 

3% 

Thromfi-'Ktvie*- 

1 44 

38 

124 

155 

90 

; 30.000 

55,000 

150,000 

250,000 

175,000 

Remarks , . . . 

j Transfusion 
< 500 c.c. 

f 

Splenectomy 

' hour P.O. 

4 hours P.O. 


IL.'*- 

IH» 

H.fi.r 
f.i . . 

Hr-;:.' i;N--y;f , 

X U " *« K f v ( 

v/jm* 

J; , r Vv- 


If# *'t , M . 


Table I (continual) 


August 12 August 13 


4.>% 
6,30 cm. 

2.200.000 
5.02 

4 ) f 
* .• iO 

3100 

0 

0 

0 

0 

■if ' 

■*- r r 
62 

e*-'. 
• / «. 

1 55 

/»% 

l.n 

W,\ 


5 1 f ; 

4 \ - 

^ (i Si 


45% 
6.30 pm. 

2,310.000 
0.07 

tf' 

y /«■• 

3300 

0 

0 

0 

0 

Of 

*' i C 
<><> 
4% 
\ 32 


20-. 

I'.'.o 

5 

i:u," 

< < ‘ 

1 12 
J < *) d i ! 


August 15 


-js% 

6.72 Rm. 

2,420,000 
1 

C! C' 

1 /<? 

-t- -r 
3600 
0 
0 

1 % 

36 

?r* 


150 

s% 

150 

ti':;, 

566 

2r>% 
720 
5 jr 

i ■ > 


<■, 


August 16 


50% 
/.00 gm. 

2,575.000 

1 

6 % 

-I- 

3900 

0 

0 

Of’ 
- tC 

78 

t /c 
39 

156 

Kf. 

’ ,i 

195 

10% 

590 


29 




Ht 

i.'/' i 


1 1 7 

,(ViT 


August 1 7 

4S% 
6.72 gm. 

2,630.000 
0.92 

COf 

a /f. 

-I- 

3950 

1 >c 

39 

2 %. 

78 

0 

0 

3%', 

117 

K •' 

'* /f 

156 

10% 

590 

*>4'' 

■a* „ <. 

956 

■r « ?•* 

■ • * . r 

2109 

j' 

H7 









MYELOID INSUFFICIENCY 


899 


Table I (continued) 


Date 

August 

19 



August 

26 

August 

29 

Septem- 
ber 1 

Hb 

45% 

46% 

45% 

40% 

42% 

44% 

R.B.C 

6.30 gm. 

6.44 gm. 

6.30 gm. 

5.60 gm. 

5.88 gm. 

6.16 gm. 

2,450,000 

2,540,000 

2,400,000 

2,200,000 

2,250,000 

2, 4007000 

C.I 

0.93 

0.92 

0.93 

0.90 

0.95 

0.91 

Reticulocytes 

5% 

5% 

8% 

7.5% 

7% 

5.5% 

Nucleated R.B.C 

0 

0 

0 

0 

0 

0 

W.B.C 

4100 

4200 

4600 

4900 

5900 

5800 

Basophiles 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

Eosinophiles 

2% 

2% 

2% 

2% 

2% 

2% 


82 

84 

92 

98 

118 

116 

Myeloblasts 

2% 

1% 

0 

1% 

0 

0 


82 

42 

0 

49 

0 

0 ' 

Myelocytes 

4% 

2% 

3% 

2% 

2% 

1% 

164 

S4 

138 

98 

118 

58 

Meta, mvelocytes 

4% 

2% 

2% 

3% 

4% 

5% 


164 

84 

92 

147 

236 

290 

Stab, forms 

10% 

• io% 

8% 

10% 

12% 

12% 


410 

420 

368 

490 

70S 

696 

Polyscgmented 

25% 

34% 

36% 

38% 

36% 

37% 


1025 

1428 

1656 

1862 

2124 

2146 

Lymphocytes 

50% 

47% 

47% 

41% 

41% 

40% 


2050 

1974 

2162 

2009 

2419 

2320 

Monocytes 

3% 

2% 

2% 

3% 

3% 

3% 


123 

84 

92 

147 

117 

174 

Thrombocytes 

Remarks 

133,000 

142,000 

122,000 

100,000 

150,000 

148,000 


Table I (continued) 


Date 

September 

10 

September 

19 

September 

26 

October 1 

October 6 

Hb 

70% 

82% 

48% 

60% 

60% 


9.80 gm. 

1 1.48 gm. 

6.72 gm. 

8.40 gm. 

8.40 gm. 

R.B.C 

3,600,000 

4,300,000 

2,700,000 

3,180,000 

3,220,000 

C.I 

0.97 

0.95 

0.88 

0.96 

0.93 

Reticulocytes 

4% 

4% 

12% 

6% 

2% 

Nucleated R.B.C 

0 

0 

+ 

+ 

0 

W.B.C 

6300 

6400 

7200 

6200 

7100 

Basophiles 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Eosinophiles 

2% 

2% 

2% 

3% 

3% 


126 

128 

144 

186 

213 

Myeloblasts 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Myelocytes 

0 

0 

3% 

0 

0 

0 

0 

216 

0 

0 

Meta, myelocytes 

2% 

2% 

6% 

3% 

3% 

126 

128 

432 

186 

213 

Stab, forms 

8% 

6% 

15% 

10% 

11% 


504 

374 

10S0 

620 

781 

Polysegmented 

44% 

45% 

30% 

40% 

39% 

2772 

2880 

2160 

2480 

2769 

Lymphocytes 

39% 

40% 

38% 

40% 

40% 

2457 

2560 

2736 

2480 

2S40 

Monocytes ■ • 

5% 

4% 

6% 

4% 

4% 

305 

256 

432 

24S 

2S4 

Thrombocytes 

Remarks 

162,000 

146,000 

79,000 
Cold. Trans- 
fusion 500 
c.c. 

153,000 

170,000 
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Table I {continued) 


Onto 

October 10 



October 20 

October 24 







Hb 

50% 

7.00 gm. 

2.700.000 

i 35% 

35% 

18% 

10% 

R.B C 

4.90 gm. 
1,900,000 
0.92 

4.90 gm. i 
1,800,000 

2.52 gm. 
910,000 

1.40 gm. 
560,000 

Cl 

0.92 

0.97 

1 

1 

Knt lrulncvtffs 

0.5% 

0 

0.5% 

0 

0 

0 

0 

i*ri U.R.C 

0 

0 

0 

W.B.C 

6S00 

10,000 i 
0 

12,000 

11,000 

12,000 

Bn c ')pl)i!cs 

0 

0 

0 

0 

|%f«inftphi!cs 

0 

2% 

136 

0 

0 

2% 

200 

0 

0 

1% 

120 

0 

0 

1% 

110 

0 

0 

0 

Mvolohlnsls 

0 

1% 

120 

4% 

j 

M velocvtes | 

0 

0 

0 

2% j 
200 ! 
6% 
600 

14% 

1400 

38% 

3800 

32% 

3200 

6% 
600 
60,000 
Transfusion 
500 c.c. 

0 

3% 

360 

6% 

720 

12% 

1440 

40% 

■1S00 

33% 

3960 

5% 

600 

50,000 

Profuse 

bleeding 

0 

2% 

220 

7% 

770 

13% 

1430 

38% 

4180 

34% 

3740 

5% 

550 

20,000 

Broncho- 

pneumonia 

Meta, myelocytes . 

Stab, forms 

Polysegmentcd 

Lymphocytes 

Mmuicytfs . 

ThromlKtcytes 

Hemarkx .... 

0 

4% 

272 

12% 
816 
40% 
2720 
are/ 
o' /e 

2516 

1 5% 

i 340 

; 120,000 

i 

480 

8% 

960 

j 15% 

1800 
34% 
4080 
32% 
3840 

6% 

720 

1000 


mm 
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opsv (which unfortunately was not clone in this case), since one can hardly 
expect a regeneration to occur from a completely fatty myeloid system. 
Other points of importance which one must consider are the results of the 
adrenalin test, and the absence of infection. 


Chart 2. Blood findings 


% 



Summary 


1. A case of idiopathic (essential) myeloid insufficiency is reported. 

2. A possible explanation for the pathogenesis is offered. 

3. Early splenectomy is suggested as a possible means to combat the 
disease. 
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THE IMPORTANCE OF BRONCHOSCOPY IN 
BRONCHIECTASIS * 

By Horace P. Marvin, M.D.,f Honolulu, Hawaii 

Bronchoscopy plays a very important part in both the diagnosis and 
treatment of cases of bronchiectasis. Practically all of the limited literature 
on this subject has been contributed by the bronchoscopist or the surgeon, 
with an occasional brief note by an internist. Jackson states that “ in most 
cases of bronchiectasis there are strong indications for a bronchoscopic di- 
agnosis.” Ballon, Singer and Graham report that “ the bronchoscope is a 
great aid in the diagnosis of bronchiectasis,” and also state that “ the value 
of the bronchoscope in the treatment of foreign body bronchiectasis and in 
certain cases which are due to partial bronchial stenosis is obvious.” 

It is not the purpose of this paper to attempt any discussion of bronchos- 
copic technic, but to present the writer’s conclusions on the present subject 
strictly from the standpoint of the internist. These conclusions have been 
reached after treating 117 cases of bronchiectasis in the past three years, as 
well as reviewing the clinical records of 83 additional cases which had been 
treated in this hospital prior to July 1930, making a total of 200 cases. Sev- 
enty per cent, or 147, of these 200 cases had diagnostic bronchoscopies, 
whereas 44 per cent, or 89 patients, had therapeutic bronchoscopies which 
varied in number from 1 to 63. Ninety per cent of the cases treated in 
the past three years have been bronchoscoped for diagnostic purposes and 
approximately 50 per cent received bronchoscopic treatments. 

There is no doubt as to the additional diagnostic data which may be 
obtained from careful bronchoscopy, especially when there is close co- 
operation between the bronchoscopist and the internist. A careful exam- 
ination and detailed report by the bronchoscopist may be the deciding factors 
in determining the exact etiology, the location of the lesions and the diag- 
nosis in a given case. As mentioned above, bronchiectasis caused by for- 
eign bodies or bronchial strictures are readily detected by bronchoscopic 
examination and the foreign body can usually be removed or the stricture 
dilated, thus eliminating the cause and making the prognosis much better. 
Of much importance to the internist is a report which includes the color and 
condition of the mucous membrane of the bronchi as well as the nature, 
amount and location of the secretion when present. In the early or milder 
cases the bronchoscopist usually reports the mucous membrane as grayish 
and glazed in appearance, with varying amounts of muco-purulent or puru- 
lent sputum in the bronchi affected. In the more advanced cases, the 
mucous membrane is often reported as thickened, leathery or edematous in 

* Received for publication March 31, 1933. 

From the Bronchiectasis Brandi of the Medical Service. Fitzsimons General Hospital. 
Published by permission of The Surgeon General, U. S. Army. 

t Captain, Medical Corps, U. S. Army. 
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appearance with from 20 c.c. to 60 c.c. of purulent secretion aspir/ 
the involved areas of bronchiectasis. It is our custom to obtain V. 
and culture of the uncontaminated secretion, which is aspirated and schs^. 
the laboratory in a sterile test tube. A number of different organisms have* 
been cultured from the deep sputum thus obtained, but the organisms usu- 
ally reported by the laboratory as predominant have, been a non-hemolytic 
streptococcus, the Staphylococcus albus. Fricdlandcr/s bacillus, and the mi- 
crococcus catarrhalis. Sometimes the bronchoscopist reports that he can 
see the dilatations in the terminal bronchi. Not infrequently the retained 
secretion in the dilated bronchi is so thick and crusted as to require softening 
by injecting some warm fluid before complete aspiration can be accom- 
plished. This is a very important procedure in such cases prior to injecting 
lipiodol for bronchography, otherwise the retained crusted secretion will not 
allow the lipiodol to fill the bronchiectatic cavities, which results in a negative 
hronchogram. 

In addition to the above mentioned diagnostic information gained by 
bronchoscopy, this procedure allows the operator to inject the lipiodol by 
naans of the bronchoscope. Ky so doing, the operator knows that the lipi- 
odol is being instilled into the bronchi rather than entering the esophagus. 
This latter sometimes happens, especially with an unintelligent or unco- 
operative patient when the lipiodol is instilled without the scope, even when 
the best technic is used by the operator. We have obtained several excellent 
hronehograms by using what we term the “ instillation method ” (without 
btotieho'COpy ). but in many cases in 1930 and 1931, we found it necessary 
to do a hrondtoseopic aspiration and injection of lipiodol after attempting 
tin* “ instillation method " first. Although the patient may attempt com- 
pute emptying m his bronchiectatic cavities l»v careful postural drainage, 

> '- t tlm may not be possible or may be unsatisfactory due to factors already 
mentioned. At the present time we request a diagnostic bronchoscopy and 
mMiflaftmi «>t lipiodol for hronehograms in all cases. The information 
gam'd to»m the h» nnehoscnpy plus the hronchogram has usually resulted 
in arriving at an early ami satisfactory conclusion as to the exact nature of 
dm path' -logic SeAmis present. These data furnish additional evidence to 
*vp>at the impre-sions gained tram the history, physical examination and 
f h'' t}; 1 " "f sputum noted following postural drainage. In other words, 
duvr.-'-rie bronchoscopy and bronchography either establish tile diagnosis 
'•Ay and e.- -nTn-ive’y or are of material aid in substantiating the diagnosis 
•A from him tads made clinically at tin- time tile patient was admitted to 


el a- br<mrho..-opy ha-- proved to he as an aid in the diagnosis 
. y-.l u i- of madi more importance from a therapeutic 
; i ■ a. *.;«*::■ r.dty accepted f,vt that the treatment of this disease 
•1 up ir, th> two words " bronchial drainage/’ Them two 
* ' • *u- tv;- ■■ >'<: theratn , b-m they do rxprew- the main oh- 
tr-.-m* ;u ‘.a t.v ; ■ . f,r< .wota! drainage mav be 
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obtained in three ways: (a) postural drainage; (b) bronchoscopic drain- 
age; (c) surgical drainage. 1 Postural drainage is by far the most im- 
portant of the three methods. This should he practiced consistently and 
energetically and may be accomplished in any one or more of several ways. 



Fig. 1. Adjustable table drainage apparatus. This apparatus allows patient’s head to 
be lowered to any position, as well as side to side adjustment, affording excellent bronchial 
drainage. 


In the milder or moderately severe cases, postural drainage will usually 
suffice to completely empty the bronchial dilatations and prevent the disease 
from progressing in its severity or complications from developing. On 
our bronchiectatic service at this hospital we use a so-called “ adjustable 
table drainage apparatus ” (figure 1) and a “ Jackknife drain ” (figure 2), 
both of which are very useful and efficient in postural drainage. For the 
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past four months we have used a Singer multiposition bed which has been 
very useful in obtaining postural drainage in both pulmonary abscess and 
bronchiectasis cases. This multiposition' bed has been especially advan- 
tageous for patients too sick to use the other methods of postural drainage. 
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3. Cases which develop a pneumonitis about their bronchiectatic cavities, 
resulting usually from causes mentioned in 1. (See figures 3, 4, and 5.) 

Included in the 200 cases of bronchiectasis which the writer has reviewed 
were 45 cases, 25 per cent, which required therapeutic bronchoscopic aspira- 



Fig. 3. Localized pneumonitis in right base, surrounding bronchiectatic dilatations. Pa- 
tient discharged as “ clinically cured ” after several bronchoscopic aspirations combined with 
daily postural drainage. 


tions. Of these 45 cases there were 24 which would definitely fall into 
group one, four cases into group two and 13 cases into group three. Many 
other patients were treated bronchoscopically with a view to hastening im- 
provement and shortening the period of hospitalization, although we could 
not consider bronchoscopy as absolutely essential as a therapeutic measure. 
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We feel that bronchoscopy in the early milder cases may be beneficial as 
an aid in restoring the mucous membrane and its cilia to normality, thus 
preventing a progression of the disease and sometimes resulting in a clinical 
cure. 
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soon feel much better, with an improvement in appetite and a gain in weight. 
A few bronchoscopic aspirations usually suffice in group one cases, follow- 
ing which they are usually able to drain sufficiently well by our ordinary 
methods of postural drainage. Group two cases usually have repeated small 



Fig. 5. X-ray of the same patient seven days later, showing the improvement following four 

bronchoscopic aspirations. 


hemorrhages, though large hemorrhages have been reported. The bronchos- 
copist can usually find the bleeding area, and cauterization with silver nitrate 
suffices to control the bleeding. 

It is the type of case seen in group three that requires early and repeated 
bronchoscopic treatment. These cases in which a pneumonitis has dcvel- 
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oped about the bronchial dilatations often run a toxic course with a rather 
high .temperature and arc usually progressive in severity. The inflam- 
matory reaction or pneumonitis is usually caused by retained secretions in 
a severe case of bronchiectasis; or it may develop about bronchiectatic 
abscesses. This spread of the infection and inflammatory reaction into the 
pulmonary tissue is a very serious complication and requires early active 
treatment with a view to preventing a further spread of the pneumonitis or 
possible pulmonary abscess formation. We have seen several cases in 
which the pneumonitis continued to spread until bronchoscopic drainage was 
instituted, and daily bronchoscopies have been necessary in an occasional 
case. Semi-weekly drainage is usually sufficient in these cases to stop the 
spread of the infection and to start resolution of the pneumonitis and clinical 
improvement. One of our severe cases developed a pneumonitis followed 
by a pulmonary abscess and died in spite of nearly all types of treatment, 
including repeated bronchoscopy. Figure 3 shows an early case of uni- 
lateral bronchiectasis with pneumonitis which cleared up after repeated 
bronchoscopic therapy, resulting in a clinical cure. 

The following case history will illustrate a not unusual sequence of 
events in this serious disease and how important bronchoscopic therapy is 
in such cases. Similar cases have been not infrequently observed in this 
hospital in the past three years. 

Case History 

Male, age 58, Retired Army Officer. Past history unimportant. Originally ad- 
mitted to this hospital in 1920 for active pulmonary tuberculosis of the right upper 
lobe, he was readmitted for the same condition in 1921, and then later discharged as 
inactive as regards tuberculosis. In 1927 a diagnosis of “ bronchiectasis, chronic, mild, 
both lower lobes/’ was added at this hospital. On March 11, 1932 he was readmitted 
to this hospital with temperature of 101° F., considerable cough and increased ex- 
pectoration. He was drained posturally for nine days but his condition gradually be- 
came worse, the temperature mounted to 104° F., and the patient showed evidence of 
severe toxemia. A roentgenogram taken on March 19, 1932 showed considerable 
pneumonitis present about the large bronchiectatic dilatations (figure 4). He was 
given a therapeutic bronchoscopy on the morning of 3/20/32, and the temperature 
dropped to 99.4° F. at 4 :00 p.m. ; the general condition seemed much improved. About 
60 c.c. of thick foul pus were aspirated from the right base at this bronchoscopy. The 
patient received daily therapeutic bronchoscopies on March 20, 21, 22 and 23. On the 
latter three days the temperature was normal in the mornings with a maximum rise to 
99.6° F. in the evenings. Lessened amounts of pus were aspirated on each successive 
day and the patient’s improvement was rapid and progressive. Further bronchos- 
copies were made on March 26, April 1 and 8. The patient felt very well and was 
temperature-free from March 24 until his discharge from hospital on April 10, 1932. 
Figure 5 is the roentgenogram of the chest on 3/26/32 and shows that considerable 
improvement had taken place since the roentgenogram on 3/19/32. Figure 6 shows 
that the pneumonitis had cleared on 4/8/32, two days prior to discharge from the 
hospital. 

This patient was again admitted to the hospital on January 22, 1933, in about the 
same condition as on the March 1932 admission. He was given a therapeutic bronchos- 
copy on the day of admission. The report of the bronchoscopist was as follows: 
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“ About 45 c.c. of pus were obtained from two cavities in the right lower lobe. The 
septum between the two cavities was markedly thickened and congested. Aspirated 
and silver nitrate applied.” On January 23 : “ About 20 c.c. of pus found in right 
lower bronchus, septum much less thickened.” Improvement was sudden and rapid, 
the patient being able to return home in a short time. He now returns to the hospital 
for weekly bronchoscopic therapy in addition to practicing daily postural drainage at 
home. 
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point, being the means by which hemorrhage may be controlled or purulent 
secretion aspirated in patients who are unable to drain sufficiently by our 
postural methods. Bronchoscopy’s greatest efficacy in this disease is found 
in the treatment of those cases with a secondary pneumonitis about the areas 
of bronchiectasis. In these cases bronchoscopic aspiration may be the only 
effective method to prevent the spread of the inflammatory reaction with 
possible abscess formation and death. 
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EDITORIAL 

CORONARY SCLEROSIS 


The calamities associated with coronary sclerosis occupy a more dra- 
matic and tragic place in the public consciousness today than the fatalities 
due to any other disease of mankind. It is not the fact that heart disease 
leads all other causes of death, but the sudden and often unanticipated de- 
mise of an individual with coronary sclerosis, which emphasizes the un- 
certain tenure of life. Scarcely a day passes but the papers chronicle the 
sudden death of one individual or of more than one who is preeminent in 
the social, political, or financial life of the community. The literature on 
the subject is so voluminous that a brief statement of its essentials seems 
justifiable. 

It would appear that coronary sclerosis is on the increase, a fact as yet 
unproved and perhaps impossible to verify. Numerous judicial and ex- 
perienced medical observers are convinced that angina pectoris and acute 
coronary occlusion are on the increase, and they insist that this increase is 
not merely an apparent one, due to increased ability of the medical profes- 
sion to recognize these conditions. It is conceivable and even probable 
that angina pectoris, exclusive of acute coronary occlusion, has increased 
without any change in the incidence or degree of coronary sclerosis as a re- 
sult of the increasing stress under which people live. It is noteworthy that 
the anginal syndrome often appears in people at a time when they have been 
subjected to a considerable period of mental stress. 

Coronary sclerosis manifests itself in a variety of ways, the commonest 
of which is the syndrome of angina pectoris. In the absence of pain, it 
may indicate its presence by the occurrence of paroxysmal nocturnal dys- 
pnea. The clinical picture of progressive myocardial failure, in the ab- 
sence of angina pectoris or hypertension, may have its basis in coronary 
sclerosis. The syndrome of acute coronary occlusion may occur without 
any antecedent evidence that the heart was diseased. Some patients who 
have suffered such an accident may be remarkably free of cardiac symptoms 
after recovery from the acute attack. And finally, there is a group of 
patients who in life have never had signs or symptoms of coronary sclerosis, 
but who are found to have advanced degrees of coronary disease at death. 
Willius has designated this unrecognizable condition as occult coronary 
sclerosis. 

The diagnosis of angina pectoris continues to offer difficulty to the med- 
ical profession. Mistakes are of two kinds : first, failure to recognize the 
syndrome; and second, interpretation of thoracic pain as angina pectoris 
when it is not. There are three characteristics of the anginal syndrome 
which constitute a diagnostic triad of the condition. 1. The distress is 
situated behind the sternum. The pain in angina pectoris may be felt else- 
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where in the thorax, in the neck, the jaws or the epigastrium, but if such 
pain is to be denoted angina pectoris, then the relationship of the symptoms 
must conform in all other respects to that characteristic of the disease. 
The term precordial pain is highly objectionable inasmuch as pain so de- 
scribed usually is in the apical region or in the left anterior axillary line 
and such pain rarely proves to be the result of coronary sclerosis. Tf dis- 
tress on effort has its situation beneath the sternum, the presumption is that 
coronary disease is its cause; if the pain is in the left lateral thoracic wall, 
the burden is on the examiner to prove that it is angina pectoris. 2. A 
characteristic feature of angina pectoris is that the attack is precipitated 
by anything that increases cardiac work. These are, in order of impor- 
tance, physical exertion, particularly walking, excitement, ingestion of food, 
or combinations of these factors. This essential relationship of cardiac over- 
load to the onset of an attack is diagnostic only if the seizure stops in a few 
moments after the provocative factor ceases to operate. 3. The attack of 
angina pectoris is brief. The typical attack is over in a few minutes, seldom 
lasting longer than fifteen minutes. Attacks of substernal pain lasting an 
hour or more should always lead to the suspicion that coronary occlusion 
has occurred. 

Angina pectoris is a diagnosis based on symptoms and not on physical 
signs. In from 20 to 30 per cent of patients the diagnosis must be made 
in spite of a negative physical examination, in the absence of any abnormal- 
ity of the electrocardiogram, and without any help from roentgenographic 
examination of the heart. This fact assumes tremendous medicolegal im- 
portance in relation to individuals who are fraudulently seeking insurance 
or payments for disability. If the patient seeking insurance is dishonest 
enough to conceal symptoms of angina pectoris, no method of examination 
may disclose the existence o.f coronary sclerosis. If an individual seeking 
to establish a claim of disability feigns the classical symptoms of the dis- 
ease, no medical examination may be able to prove the fraudulence of the 
claim. 

The greatest confusion exists regarding the significance of the electro- 
cardiographic findings in the diagnosis of angina pectoris and coronary 
sclerosis. Fully a third of the patients with angina pectoris have electro- 
cardiograms that are normal in all respects. Except for the typical elec- 
trocardiographic pattern that follows acute coronary occlusion, there are no 
other electrocardiographic changes that positively denote coronary disease, 
nor will lack of changes exclude its presence. Tracings taken of patients 
in attacks of angina pectoris may contain transitory changes in the RS-T 
segment of the electrocardiogram that are almost positive evidence of in- 
sufficiency of the coronary circulation. Delays in conduction, either in the 
bundle of His or in the bundle branches, or a prolonged Q-wave in Lead 
III, as described by Pardee, are presumptive but not diagnostic evidence of 
coronary sclerosis. Inversion of the T-waves, except those that represent 
a relic of acute coronary occlusion, are not the result of chronic insufficiency 
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of the coronary circulation but are the result of associated cardiac patho- 
logic changes, the commonest of which is hypertensive heart disease. 

The results of treatment of coronary disease, although leaving much to 
be desired, compare favorably with the results of treatment of other de- 
generative diseases. The judicious use of nitroglycerin and amyl nitrite 
occupies an important place. The use of drugs of the xanthine group has 
afforded unmistakable relief to a number of patients. Attempts at surgical 
treatment of angina pectoris have been hampered by lack of knowledge of 
the pathways of pain from the heart, by lack of any evidence that nerve 
section or nerve block modified the underlying pathologic condition or the 
course of the disease, and by the risk of surgical procedures of the more 
formidable types. Fortunately the pathways of pain from the heart are 
becoming better understood, and surgical procedures for the relief of pain 
may be expected to increase in precision and effectiveness proportionately. 
Needless to say, such operations must be reserved for patients whose pain 
has remained intractable following adequate medical treatment. Total re- 
moval of the thyroid gland has been reported to afford relief to patients 
with angina pectoris, and this method of surgical treatment calls for further 
careful evaluation. 

Finally, there is the most important consideration of rest. The pre- 
scription of rest should be most accurate and individualized in every case. 
It should be planned to produce adequate reduction of metabolic demands 
and of physical and mental stress. 

We, as physicians, are implored to do something to reduce the ravages 
of coronary sclerosis. But how much can we do? After all, coronary 
sclerosis is a part of senescence, and senescence is as much a part of life as 
birth and growth, and just as inevitable. Pneumonia has been called the 
friend of the aged, and death from coronary disease has just as much right 
to that designation. Moreover, sudden death spares the patient the suffer- 
ing and invalidism often associated with death from other causes. On 
the other hand, even-one would like to find a way to prevent death from 
coronary sclerosis in the fifth and sixth decades ; but the tempo and de- 
mands of life for the ambitious do not lend themselves to easy adjustment. 
Now, more than ever before, life for the average individual is a contest and 
a battle of energy. This is as true of nations as it is of individuals. The 
person who decides to indulge in the luxurious attitude of “ dolce far 
niente ” is apt to find himself outdistanced. To ask people to give up their 
stress in life is like crying, “ Peace, peace, when there is no peace.” When 
the social structure and ideals of our civilization will allow individuals to 
live leisurely and to survive, then we may anticipate some amelioration of 
coronory sclerosis. Until then we must content ourselves with such make- 
shifts of relaxation and leisurely living as our struggle for existence will 
permit. 


A. R. Barnes. 
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Clio Mcdica: A Series of Primers on the History of Medicine. Edited by E. B. 

lvRUMBHAAKj M.D. Volume X. Nutrition. By Gbaiiam Lusk, Sc.D., M.D., 

LL.D. xi + 142 pages; 11.5x17 cm. Paul B. Hoeber, New York. 1933. 

Price, $1.50. 

This is a little book no student of medicine, young or old, can afford to miss. Jt 
traces through the centuries the development of our knowledge of nutritional metabo- 
lism — with scholarly care, and with a balanced judgment of relative values which 
could be given only by a master in this field. The reader, however, is not kept in 
the pure ether of mental processes. The picturesque and personal sides of the great 
scientists’ lives are woven into the tale; and there is still space for quotation, for 
honest admiration, for anecdotes by the way, for keen comments, for comparisons 
with the science of our day and its patrons. A lesser man might have written a 
valuable tome on this subject but it took a great man to write this little book. 

M. C. P. 

Diabetes M cllitus, A Handbook of Simplified Methods of Diagnosis and Treatment. 

By I. M. Rabinowitcii, D.Sc., M.D., C.M., F.R.C.P.fC.). xv-j-246 pages; 

15x21 cm. The Macmillan Co., of Toronto, Canada. 1933. Price, $3.50. 

The author’s wide experience in the Clinic for Diabetes of the Montreal General 
Hospital has led him to feel that an effective treatment for diabetes must be simple, 
both for the patient to follow and for the physician to control. One of the chief 
purposes of his book is to portray a method of treatment, in which the patient need 
know very little of food values and can substitute household measures and portion 
models for scales, and which the physician can control without determinations of 
blood sugar or alkali reserve. Only by such simplifications does the author believe 
that a good average of results can be obtained in the treatment of diabetics in general 
practice. Conceding that ideal treatment would involve more exact determinations, 
he does not feel that ideal treatment is capable of wide application outside of hos- 
pitals. 

The methods used for instructing the patient in the measurement of the diet are 
ingenious and practical. The descriptions of the tests for sugar and of the pro- 
cedures for the differentiation of glucose from other urinary reducing substances are 
clear and detailed. It seems to the reviewer, however, that in advocating the fer- 
mentation test as a quantitative procedure, instead of a titration method, the author 
is not simplifying but complicating the physician’s task. It seems unwise also to 
advocate so much reliance upon urinary sugar and not to stress more than is done 
the fact that in a very large number of cases a heightened renal threshold permits 
marked hyperglycemia to exist without glycosuria. 

The author employs a high carbohydrate-low calorie diet. An average adult 
diet would contain approximately 275 grams carbohydrate, 45 grams fat, and 80 
grams protein, yielding about 1,800 calories. A portion of the carbohydrate allow- 
ance is often given in sweets such as jams and marmalade. On the other hand, fats 
are severely restricted. The patient’s weight is kept at about five pounds below the 
normal for the age, sex, and height as determined by a formula. Insulin is em- 
ployed when, in spite of this maintenance diet, sugar persists in the urine or hyper- 
glycemia exists. The results of this system of treatment in the author’s clinic have 
proved very satisfactory. These results are contained in other publications but are 
not included in this book. 

There are brief chapters on the various clinical types of diabetes, its complica- 
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tions, and its relation to arteriosclerosis, gangrene, tuberculosis, thyroid disease, eye 
lesions, skin lesions, etc. 

The hook is not written primarily for internists but for general practitioners as 
well. It has been developed from the author’s lectures to fourth year students. It 
is short, clear, definite, and practical. If in some respects the author's opinions seem 
radical, they are the more stimulating. For physicians who wish to give a trial to 
the author's theory of the dietetic treatment of diabetes, his book will serve as an 
excellent manual. It is for this purpose that it was written. Perhaps at some later 
date the author will collect in another volume the data which would be of interest to 
those who would wish critically to analyze his results. 

M. C. P. 

Tlic Colon, Rectum, and Anus. By Fred W. Rankin, B.A., M.A., M.D., F.A.C.S. ; 

J. Arnold Bargen, B.S., M.D., M.S. in Medicine, F.A.C.P . ; and Louis A. Buie| 

B.A., M.D., F.A.C.S. S12 pages; 435 illustrations. W. B. Saunders Companv, 

Philadelphia. 1932. 

This monograph is based on the large experience of The Mayo Clinic. Though 
written largely from the surgical point of view, it contains a great deal of interest 
and of value to the internist. This is especially true of certain chapters, notably 
those on granulomatous diseases, chronic ulcerative colitis, parasitic diseases, colonic 
manifestations of systemic origin, and functional obstructive disorders. Of these, 
the chapter on ulcerative colitis is particularly instructive and presents in a very 
thorough manner not only the clinical and pathological aspects of the disease and its 
complications but also an admirable summary of the investigations which have led 
Bargen to attribute etiological importance to a diplococcus. The description of his 
technic will be of interest to those attempting to confirm his work. The other med- 
ical chapters contain less evidence of originality. On the other hand, the chapters 
on the neoplasms, benign and malignant, of the colon and rectum are important con- 
tributions to the literature of this subject. Careful studies are presented of the 
clinical symptoms and signs, of roentgenological methods of investigation and of 
mortality. The various operative procedures are carefully evaluated. 

The book is for the most part clearly written and very well illustrated. It will 
be an important reference volume for the internist as well as the surgeon. 

M. C. P. 

The Psychological Effects of Oxygen Deprivation (Anoxemia) on Human Behavior. 

By Ross C. McFarland, Ph.D., Columbia University. 127 pages. Columbia 

University Press, New York. 1932. Price, $1.50. 

This monograph thoroughly discusses a problem which not infrequently comes 
to the attention of general physicians, especially in this age of aviation when persons 
suffer from the lack of oxygen as the result of high altitudes. 

McFarland completely reviews the literature, gives a bibliography of 184 items, 
and discusses the experimental work carried out. His experimentations conclusively 
show the effects of oxygen upon human behavior. " Climate seems to have an im- 
portant influence in determining the character and productiveness of a people as well 
as' their physical characteristics. . . . The mental and emotional differences between 
the races of climatic extremes are as striking as the physiological and cultural pro- 
ductiveness.” 

Simple sensory and motor responses are not seriously impaired until extreme 
anoxemia is present. Volitional reactions are more easily impaired under acute 
anoxemia and loss of motor control is then marked although there are great individ- 
ual differences. Loss of memory occurs very early, and the effect of diminished 
oxygen upon attention is very definite. The higher mental processes are impaired 



and the basic patterns of personality can be obtained. Emotional extremes are more 
easily induced in anoxemia. “The results indicate clearly that personality is in the 
final analysis dependent upon the physio-chemical processes and that more thorough 
or profound knowledge concerning human behavior may be obtained by combining 
psychological and biochemical research.” 

J. L. McC. 

Bacterial Infection with Special Reference to Dental Practice. By J. L. T. Arei.r.- 
ton, Jr., B.S., D.D.S., Professor of Microbiology and Bacteriopatholngy, The 
Thomas W. Evans Museum and Dental Institute. School of Dentistry, Univer- 
sity of Pennsylvania. Second edition. 654 pages with 1 22 engravings and 4 
colored plates. Lea and Febiger, Philadelphia. 1933. 

The general plan of this edition is very similar to that of the first. The book 
is divided into three parts-. The first deals briefly with the morphology, physiology, 
and classification of bacteria, with their relation to their environment and with the 
action of chemicals upon them. The second part discusses rather thoroughly the 
subjects of infection and immunity. The third is devoted to various infections of 
the oral cavity. The book, however, has been in large part rewritten and much new 
material has been added. The second part has been much enlarged and the order 
in which the various topics are discussed has been rearranged. The treatment of 
oral hygiene has been extended and an entire chapter has been given to its discus- 
sion. The third part shows considerable revision and several new chapters have 
been added. The chapter originally given over to the discussion of clinical bacteriol- 
ogy has been divided and the several parts each appended in its appropriate place. 
A very useful list of references is given. The purposes of this book, as stated by 
the author, are: (1) “To aid the reader to form a comprehensive concept of infec- 
tion”; and (2) “To point out wherever a knowledge of infection will help the dentist 
in understanding or solving his problems.” These purposes would seem to be ade- 
quately met. The book is primarily of value to the dental student and the dentist. 
Ifowevei, much of the third section should also be of interest to the physician. 

F. W. H. 



COLLEGE NEWS NOTES 


Acknowledgment is made of the following gifts of publications to the Library 
by members of the College: 

Dr. I. D. Bronfin (Fellow), Denver, Colo. — one reprint; 

Dr. Philip B. Matz (Fellow), Washington, D. C. — one reprint; 

Dr. Adolph Sachs (Fellow), Omaha, Nebr. — one reprint; 

Dr. John W. Shuman (Fellow), Los Angeles, Calif. — one reprint; 

Dr. Martin J. Synnott (Fellow), Montclair, N. J. — one reprint; 

Dr. William H. Walsh (Fellow), Chicago, 111. — one reprint; 

Dr. Hyman I. Goldstein (Associate), Camden, N. J. — one reprint. 


At the Annual Meeting of the Medical Society of Virginia, during October, Dr. 
F. H. Smith (Fellow), Abingdon, Va., was made President-Elect, and Dr. James K. 
Hall (Associate), Richmond, Va.. was elected a Vice-President. 


Dr. John I. Marker (Fellow), Davenport, Iowa, was elected President of the 
Southeastern District Medical Society of Iowa during October, 1933. 


Dr. Edward M. Green (Fellow) has resigned as Superintendent of the Harris- 
burg State Hospital, Harrisburg, Pa., after sixteen years of service in that capacity. 


The City of Philadelphia, Trustee under the will of John Scott of Edinburgh, 
through its Board of Directors of City Trusts, has awarded The John Scott Medal 
to George Richards Minot in recognition of his work for the development of the liver 
treatment of pernicious anemia. 

On October 23, 1933, Dr. Minot gave the first Jessie Horton Koessler Lecture 
of the Institute of Medicine of Chicago, his subject being “ Anemia : Etiology and 
Treatment”; he also gave a lecture on this subject before the Cleveland Academy of 
Medicine on November 17, 1933. 


Dr. Walter Freeman (Fellow), Washington, D. C., resigned December 1, 1933, 
as Director of Laboratories at St. Elizabeth’s Hospital, and will devote himself to 
university and clinic work and to the private practice of neurology. Dr. Freeman 
addressed the Montgomery Co. (Ohio) Medical Society at Dayton recently on “ Psy- 
chological Plagues.” He was recently reelected Secretary of the Section on Nervous 
and Mental Diseases of the Medical Society' of the District of Columbia. His present 
address is 1726 Ey r e Street, Washington, D. C. 


Dr. George A. Pemberton Wright (Fellow), formerly of Kingston, Jamaica, is 
now located in Delancey, Guernsey, Channel Islands. 


Dr. Albert E. Russell (Fellow), formerly of the United States Bureau of Mines, 
Washington. D. C., is now in charge of the public health and medical program of the 
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Tennessee Valiev Authority, Knoxville, Tenn. Programs are being organized for 
malaria control, pellagra prevention, trachoma clinics, venereal disease clinics, tuber- 
culosis, maternal and child welfare. 


Dr. J. C. Meakins (Fellow), Montreal, and Dr. Cyrus C. Sturgis (Fellow), Ann 
Arbor, Mich., will he guest speakers at the Dallas Southern Clinical Society meeting, 
March 26 to 30, 1,934. 


Dr. Adolph Sachs (Fellow), Omaha, Nehr.. was the first President of the newly 
organized Omaha Mid-West Clinical Society — “ to bring post-graduate opportunities 
to the back door of the Physicians for the least cost.” The first Annual Assembly of 
this organization was held October 30 to November 3, 1933. in Omaha. Among guest 
speakers were the following Fellows of the College: Dr. James B. Herrick and Dr. 
Julius FI. Hess, both of Chicago. 


Erratum.— In the Annals ok Internal Medicine for December 1933, page 
739, line 27, mercurial should read compound or molecule. 



OBITUARIES 


DR. JOHN C. S. LAPPEUS 

On November 17, 1933, occurred the death of Dr. John C. S. Lappeus, 
of Binghamton, N. Y., following a short period of illness. 

Dr. Lappeus was born in 1878 in Hornellsville, N. Y., now known as 
Hornell. He received his preliminary education at the Keystone Academy, 
Factoryville, Pa., and was granted his degree of M.D. in 1904 by the Uni- 
versity of Buffalo School of Medicine. He was licensed to practice in 
both New York and Pennsylvania. For many years he was Attending 
Physician and member of the staff of the City Hospital, Lourdes Hospital 
and the Susquehanna Valley Home, all of Binghamton. He was a mem- 
ber of the staff on health education of the Binghamton Public Schools, a 
member of the Binghamton Academy of Medicine, the Broome County 
Medical Society, the New York State Medical Society and the American 
Medical Association. On December 30, 1926, he was elected to Fellow- 
ship in the American College of Physicians. 

The American College of Physicians, in common with other profes- 
sional and lay organizations, to many of which Dr. Lappeus belonged, has 
lost in his death a very able, loyal, earnest and progressive worker. 

H. D. Marvin, M.D., F.A.C.P., 

Binghamton, N. Y. 

DR.. FRANK PERKINS KEYES 

Dr. Frank Perkins Keyes (Associate), Brooklyn, N. Y., died suddenly 
August 18, 1933, at Sudbury, Vt., of cerebral hemorrhage and diabetes 
mellitus. 

Dr. Keyes was born February 3, 1857. He graduated from the Long 
Island College Hospital in 1888 and practiced medicine, therefore, for more 
than fifty years. After graduation, he became assistant to the late Dr. 
Stephen Edward Fuller, who was a surgeon. He continued this work until 
Dr. Fuller’s death, and then continued general practice, doing some surgical 
work. He belonged to the type of “old fashioned doctors”; he brought 
common sense and general ability to his problems. He was quiet and un- 
assuming but held in the highest esteem by his patients. His unusual kind- 
ness and sympathy were the outstanding features of his character and 
practice. 

Dr. Keyes was a member of the Medical Society of the County of Kings, 
the New York State Medical Society, a Fellow of the American Medical 
Association, and had been an Associate of the American College of Physi- 
cians from its beginning. 
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DR. NOR LJC PRICK HARM'S 

Dr. Noble Price Barnes (Fellow) Washimm.n nr r ? s- , 
26, 1933; aged 62 years. ^ ' * 1 - <i,C(I Xoveml,c -‘ r 

occu?>ietf‘r’ C rf ra<hm f M f r 0 "'-"’ C l! '' lli " ,or " O.Me-<. i„ l«f« Hc 
iater* ££ WU O**. 

taught Materia Medical bod f \ ).T?V U Sch,wl - Hc 

George Washington University U1 ,H1< A C(llcal Departments of 

Dist^^clS: ° f 1 ^ Association of the 

Board of Governors of the American ThoJ ’ anfl meil >bt*r of the 

former President of the Washington a AT .' I ‘ S .° c ‘ c ' t - V ' an Wgani/er and 
was one of the first Fellows of th T \ 1 - . ct ,ca l aiul Surgical Society, and 
been elected in 1916. H e wic / i , ni ^ IICan ^ olI cge of Physicians, having 
peia Convention in 1930 ' ** (CC b alc to { be United States Pharmaco- 

came in contact/’ 18 ^ gcn,al,ty wiH be missed by all with whom he 

Wallace M. Yater. M.D., F.A CP 
Governor for the District of Columbia. 
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ABSTRACT OF MINUTES OF THE BOARD OF REGENTS 

Philadelphia, Pa. 

December 3, 1933 

The Board of Regents of the American College of Physicians met at the College 
Headquarters at Philadelphia at 10:30 a.m., December 3, 1933; presided over by the 
President, Dr. George Morris Piersol. 

The following members of the Board of Regents were present: Dr. George 
!Morris Piersol, Dr. Charles G. Jennings. Dr. James H. Means, Dr. Jonathan C. 
Meakins, Dr. William D. Stroud, Dr. William Gerry Morgan, Dr. James Alex. Miller, 
Dr. Sydney R. Miller, Dr. David P. Barr, Dr. James B. Herrick, Dr. Clement R. 
Jones, Dr. S. [Marx White, Dr. Walter L. Bierring, Dr. John H. Musser, Dr. O. H. 
Perry Pepper, Dr, Francis M. Pottenger, Dr. Luther F. Warren, Dr. Maurice C. 
Pincoffs and Dr. Ernest B. Bradley. Dr. Charles IT. Cocke, a member of the Com- 
mittee on Credentials, was present as a guest, and the Executive Secretary, Mr. E. R. 
Loveland, acted as Secretary of the meeting. 

The Executive Secretary read abstracted Minutes of the preceding meeting of 
the Board of Regents at Montreal, February 10, 1933, which were approved as read. 

President Piersol commented briefly concerning the fact that the work of the 
College had been going along in a suitable manner and that no previous meeting of 
the Board of Regents, or of the Executive Committee, had seemed necessary, especially 
in view of the desirability of economy in the administration of the College. 

Report of the Secretary -General 

Dr. William Gerry Morgan, Secretary-General, presented the following com- 
munications : 

A letter from the Chairman of the Committee on Cost of Current Medical 
Periodicals, thanking the College for its endorsement and assistance in their 
recent efforts to reduce and stabilize subscription prices of German periodicals 
particularly ; 

Two communications from Fellows applying for reinstatement. By reso- 
lution, Dr. Charles Jack Hunt, New York, N. Y., and Dr. Eugene A. Gilbert, 
Chattanooga, Tenn., were reinstated as Fellows of the College; 

A number of letters from Fellows and Associates concerning resignations. 
By individual resolution, the following resignations were accepted : 

Fcllozvs: 

I. Hope Alexander, Pittsburgh, Pa. 

John B. Hawes, 2nd, Boston, Mass. 

Associates : *, 

Roderick E. Albright, Allentown, Pa. 

James W. Bruce, Louisville, Ry. 

David B. Davis, Grand Rapids, Mich. 

Charles A. Howland, Schenectady. N. Y. 

Glendon R. Lewis, Syracuse, N. Y. 

John C. E. Nielsen, Los Angeles, Calif. 

E. A. Sutherland, Madison. Tenn. 

A number of letters from Fellows and Associates concerning fees and dues, 
which were acted upon individually according to merits of tile cases and pro- 
visions of the By-Laws. 
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Dr. William Gerry Morgan, Secretary-General, then read the following list of 
deaths reported to the’ College since the last meeting of the Board of Regents: 


Fellows: 

S. Franklin Adams, New York, N. Y. 

Neil Andrews, Oshkosh, Wis. 

Noble P. Barnes, Washington, D. C. 

William R. Bathurst, Little Rock, Ark. 

John S. Davis, University, Va. 

George J. Eckel, Buffalo, N. Y. 

Thomas Wray Grayson, Pittsburgh, Pa. 

Neal L. Hoskins, Detroit, Mich. 

John C. S. Lappeus, Binghamton, N. Y. 
Martin J. Larkin, Toledo, Ohio 
R. E. Loucks, Detroit, Mich. 

Henry G. Mehrtens, San Francisco, Calif. 
Edward W. Meis, Sioux City, Iowa. 

William H. Mercur, Pittsburgh, Pa. 

Charles Howard Miller, San Leandro, Calif. 
Franklin E. Murphy, Kansas City, Mo. 
Edward O. Otis, Exeter, N. H. 

Judd Campbell Shellito, Independence, Iowa 
W. Blair Stewart, Atlantic City, N. J. 
Shannon Laurie Van Valzah, Denver, Colo. 
John Bloss Wolfe, Wilkes-Barre, Pa. 


September 28, 1933 
March 10, 1933 
November 26, 1933 
August 30, 1933 
September 21, 1933 
October 29, 1933 
Mav 16. 1933 
July 21. 1932 
November 17. 1933 
March 11, 1933 
June 5, 1933 
February 2S, 1933 
December 7, 1932 
July 16, 1933 
February 2, 1933 
February 20, 1933 
May 28. 1933 
April 16, 1933 
Julv 11, 1933 
July 11. 1933 
June 1, 1933 


Associates: 

Raymond J. Harris, Philadelphia, Pa. 
Frank Perkins Keyes, Brooklyn, N. Y. 
Thomas J. McKinney, Champaign, 111. 
W. F. Mitchell, Superior, Nebr. 

Walker Eugene Stallings, Denver, Colo. 


August 9, 1933 
August 18, 1933 
May 27. 1933 
Tune 3, 1932 
Mav 6. 1933 


By resolution, the following were discontinued from the roll of the College : 


Ray C. Barrick (Associate), Joliet, 111. 

George Henry Benton (Fellow), Coral Gables, Fla. 
Julian R. Blackman (Fellow), Salt Lake City, Utah 
James E. Harvey (Associate), Pasadena, Calif. 
Finn Koren (Associate), Watertown, S. D. 


Report of the General Chairman of the Clinical Session 

Dr. James B. Herrick, General Chairman of the Eighteenth Annual Clinical Ses- 
sion, reported upon preliminary arrangements made by him as General Chairman of 
the Session. He has appointed Dr. Arthur R. Elliott as Chairman of the Committee 
on Clinics, and has selected certain other committee members. In conference with 
Dr. Elliott, it has been decided that only the medical schools and the teaching hospitals 
will be called upon to cooperate in presenting clinics. A member of the Committee 
on Clinics has been selected from each of these medical schools and hospitals, includ- 
ing the Graduate School of Medicine of the University of Chicago, the University of 
Illinois College of Medicine, Northwestern University Medical School, Loyola Uni- 
versity School of Medicine, Rush Medical College, Presbyterian Hospital, Michael 
Reese Hospital, St. Luke’s Hospital, Mercy Hospital, Children’s Memorial Hospital 
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and the Cook County Hospital. Dr. Herrick particularly asked for suggestions from 
the Board of Regents concerning the number of guest clinicians that should be invited. 

In connection with an entertainment program for the visiting women, Dr. Herrick 
said that the Ladies Committee would provide headquarters at the hotel for the regis- 
tration and reception of the ladies. A directory of interesting places and events will 
he furnished, and possibly one or two organized trips will be arranged. 

Dr. Herrick discussed the names of several men of national reputation as the 
chief speaker on the occasion of the annual banquet. In connection with publicity 
for the meeting, Dr. Herrick reported that an article on “ Chicago as a Medical Cen- 
ter” had been prepared and submitted to the Editor of the Annals of Internal 
Medicine for publication. There was general discussion of the subject of publicity 
concerning the program. It was the consensus of opinion of the Board of Regents 
that increased effort should be made toward improving the character and scope of the 
publicity concerning the scientific program. The Executive Secretary was called upon 
to explain the present system of promoting publicity, which briefly has been as fol- 
lows': a local committee of approximately five members, all physicians and Fellows 
of the College, has been selected to cooperate with various news agencies and local 
reporters. Preceding the meeting, abstracts of as many papers as possible are se- 
cured, and these are further translated for the use of the reporters. During the meet- 
ing at least one of these physicians is in attendance at each session, and thereafter 
translates the papers in understandable language to the reporters, thus giving the re- 
porters invaluable aid and assuring to the College a better type of publicity than could 
be secured from lay reporters. It has been customary to have in attendance repre- 
sentatives from Science Service, the Associated Press, the United Press, and the local 
newspapers. A regular headquarters office with typewriters and a secretary lias been 
provided. 

There was general discussion concerning the matter of guest clinicians, some ex- 
pressing the opinion that most of the members would be more particularly interested 
in seeing what is being done by the men in Chicago, although the addition of a few 
guest clinicians from outside of Chicago would undoubtedly be very appropriate and 
would attract additional attendants to the clinics. It was further stated that the clin- 
ical program should be as broad as possible, and that the work in some of the great 
laboratories in Chicago should particularly be shown. 

Dr. Herrick discussed the arrangements for the Smoker, the first evening of the 
Session, expressing the desire to have an entertaining though dignified program. 

Dr. George Morris Piersol, President, distributed the preliminary copy of the 
program for the General Sessions, for which he is responsible. He had selected, for 
the most part, Fellows of the College, expressing the opinion that there are an ade- 
quate number of eminent authorities within the College membership without inviting 
a large number of guests. The speakers have been selected from all parts of the 
country, and the program will include a broad scope of subjects. Special papers have 
been arranged for those interested in pediatrics, neurology, psychiatry and various 
other specialties affiliated with internal medicine. Radiology will be taken care of 
largely through special clinics this year. 

Dr. James H. Means expressed the opinion that the addition of one or two dis- 
tinguished foreign guests always adds much to the meeting. 

Mr. E. R. Loveland, Executive Secretary, reported that the usual business ar- 
rangements had been made for the Clinical Session, that the Palmer House had been 
selected for headquarters, where there would be adequate facilities for the general 
headquarters, for the exhibits, for the General Sessions and for accommodation of 
practically all physicians who may desire to stay at the headquarters hotel. 
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Report of the Committee on Credentials 

Dr. Sydney R. Miller, Chairman of the Committee on Credentials, reported that 
his Committee had examined carefully the credentials of all candidates for Fellowship 
and Associateship. Of 55 candidates for Fellowship, 39 were recommended for elec- 
tion to Fellowship, 1 was recommended for election first to Associateship, 6 were held 
as Associates, 5 were deferred for further information and 4 were recommended for 
rejection. Of the 110 candidates for Associateship, 92 were recommended for election 
to Associateship, 6 were deferred for more information and 12 were recommended 
for rejection. 

Dr. Miller then presented the following list of 40 candidates recommended to the 
Board of Regents for election to Fellowship: (1, indicates proposer: 2, seconder; 3, 
endorser). 

California 

Dudley Wayne Bennett, San Francisco. 

1. Ernest H. Falconer; 2. Irwin C. Schumacher; 3. William J. Kerr and 
Iians Lisser. 

Louis Henry Fales, Livermore. 

1. Audley O. Sanders; 2. M. B. Marcelius; 3. William J. Kerr and Hans 
Lisser. 

Arthur Max Hoffman, Los Angeles. 

1. Harold H. Smith; 2. Henry H. Lissner; 3. Egerton Crispin. 

Earl Oriol Gregor Schmitt, San Jose. 

1. D. Schuyler Pulford; 2. Albert H. Rowe; 3. Walter L. Bierring and 
Hans Lisser. 

Milo Kenney Tedstrom, Santa Ana. 

1. Roland Cummings; 2. R. Manning Clarke; 3. Egerton Crispin. 

Connecticut 

William Haviland Morriss, Wallingford. 

1. Arthur Bliss Dayton; 2. George Blumer; 3. Henry F. Stoll. 

Illinois 

David Oscar Nathaniel Lindberg, Decatur. 

1. Cecil M. Jack; 2. O. O. Stanley; 3. Samuel E. Munson. 

Edgar McLean Stevenson, Bloomington. 

1. Gerald M. Cline; 2. John R. Vonachen; 3. Samuel E. Munson. 

Indiana 

William G. Crawford, Terre Haute. 

1. Herman M. Baker; 2. Edgar F. Kiser; 3. Robert M. Moore. 

Leon G. Zerfas, Indianapolis. 

1. J. A. MacDonald ; 2. Edgar F. Kiser ; 3. Robert M. Moore. 

Kentucky 

John Sharpe Chambers, Lexington. 

1. Charles N. Kavanaugh; 2. W. S. Wyatt; 3. Ernest B. Bradley. 

Louisiana 

Robert Theodore Lucas, Shreveport. 

1. Arthur A. Herold; 2. T. P. Lloyd; 3. Joseph E. Knighton. 
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Maine 

John O. Piper, Waterville. 

1. E. H. Drake; 2. E. R. Blaisdell ; 3. E. W. Gehring. 

Michigan 

Roy DeVaughan Metz, Detroit. 

1. Alpheus F. Jennings; 2. Herman H. Riecker; 3. James D. Bruce. 

John William Towey, Powers. 

1. J. A. Myers; 2. Stuart Pritchard; 3. James D. Bruce. 

Minnesota 

Robert Bernard Radi, Minneapolis. 

1. J. A. Myers; 2. Arnold S. Anderson; 3. S. Marx White. 

A r czu York 

Alvan LeRoy Barach, New York. 

1. Joseph H. Barach; 2. Walter W. Palmer; 3. James Alex. Miller and Rob- 
ert A. Cooke. 

Clifton H. Berlinghof, Binghamton. 

1. H. B. Marvin; 2. Walter A. Baetjer; 3. Robert A. Cooke. 

George Walter Cramp, Brooklyn. 

1. Frank Bethel Cross; 2. Charles Eastmond; 3. Luther F. Warren and 
Robert A. Cooke. 

Edward Percy Eglee, New York. 

1. Grant Thorburn; 2. 'J. Burns Amberson; 3. James Alex. Miller and Rob- 
ert A. Cooke. 

Eugene Roland Marzullo, Brooklyn. 

1. John B. D’Albora; 2. A. F. R. Andresen; 3. Luther F. Warren and Rob- 
ert A. Cooke. 

Foster Murray, Brooklyn. 

1. Julian P. Dworetzky; 2. Eugene S. Dalton; 3. James Alex. Miller and 
Robert A. Cooke. 

North Carolina 

Coy Cornelius Carpenter, Wake Forest. 

1. L. B. McBrayer; 2. William B. Dewar; 3. C. H. Cocke. 

Frederick Moir Hanes, Durham. 

1. Wingate M. Johnson; 2. T. C. Redfern; 3. C. H. Cocke. 

Daniel Franklin Milam, Raleigh. 

1. Verne S. Caviness; 2. Hubert B. Haywood; 3. C. H. Cocke. 

James William Vernon, Morganton. 

1. Wingate M. Johnson; 2. Coite L. Sherrill; 3. C. H. Cocke. 

Oklahoma 

Ben Hunter Cooley, Norman. 

1. L. J. Moorman; 2. Wann Langston; 3. Lea A. Rielv. 

Hugh Gilbert Jeter, Oklahoma City. 

1. T. T. Martin; 2. Arthur W. White; 3. Lea A. Rielv. 

Pennsylvania 

Samuel Goldberg, Philadelphia. 

1. Tolm A. Ivolmer; 2. Edward Weiss; 3. E. J. G. Beardsley. 
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Thomas. Murphy McMillan, Philadelphia. 

1. 01 in S. Allen; 2. Alfred Stengel; 3. E. J. G. Beardsley. 

James MacLaren Strang, Pittshurgh. 

1. Frank A. Evans; 2. R. R. Snowden: 3. E, 13 os worth McCready. 

Texas 

Robert Mitchell Barton, Dallas. 

1. H. M. Winans; 2. G. E. Brereton; 3. C. T. Stone. 

Medical Corps, U. S'. Army 

Major Frank Henry Dixon, Corozal, Canal Zone. 

1. C. D. Briscoe; 2. J. F. Siler; 3. William M. James and Robert U. Pat- 
terson. 

Medical Corps, U. S. Navy 

Admiral Perceval Sherer Rossi ter, Washington, D. C. 

1. Charles E. Riggs. 

Canada 

Ontario 

George Iv. Wharton, London. 

1. George E. Brown: 2. L. G. Rowntrec; 3. Jahcz H. Elliott. 

Quebec 

James Bertram Collip, Westmount. 

1. A. T. Henderson; 2. C. G. Sutherland; 3. D. Sclater Lewis. 

Mexico 

Ignacio Chavez, Mexico City. 

1, Lee Rice; 2. Joe Kopecky; 3. C. T. Stone. 

Francisco de P. Miranda, Mexico City. 

1. Lee Rice; 2. Joe Kopecky; 3. C. T. Stone. 

Siam 

Edwin Charles Cort, Chiengmai. 

1. Thomas R. Brown; 2. Ernest H. Gaither; 3. Henry M. Thomas, Jr. 

On motion seconded and regularly carried, it was 

Resolved, that tire above 39 candidates, individually presented, shall be and are 
herewith elected to Fellowship in the American College of Physicians. 

Dr. Miller then presented the following list of 93 candidates recommended for 
election to Associateship : (1, indicates proposer; 2, seconder; 3, endorser). 

Arizona 

Jesse Dewey Hamer, Phoenix. 

1. Charles S. Kibler; 2. Samuel H. Watson; 3. W. Warner Watkins. 
Arkansas 

Elmer John Munn, El Dorado. 

1. Fergus O. Mahoney; 2. George B. Fletcher; 3. Oliver C. Melson. 
California 

William Clifford Cooke, San Diego. 

1. Clair L. Stealy; 2. Lyell C. Kinney ; 3. Egerton Crispin. 
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Felix Cunha, San Francisco. 

1. William J. ‘Kerr; 2. Fred H. Kruse; 3. Hans Lisser. 

Cullen Ward Irish, Los Angeles. 

1. Stephen Smith; 2. Charles W. Thompson; 3. Egerton Crispin. 
Raymond Arthur Sands, Santa Monica. 

1. John V. Barrow; 2. Roland Cummings; 3. Egerton Crispin. 

James Robert Sanford, Pasadena. 

1. Robert Eward Ramsay; 2. F. M. Pottenger; 3. Egerton Crispin. 
Rudolph Herbert Sundbcrg, San Diego. 

1. Addison E. Elliott; 2. James F. Churchill; 3. Egerton Crispin. 

Connecticut 

Marcus Backer, Bridgeport. 

1. Daniel P. Griffin; 2. George Blumer; 3. Henry F. Stoll. 

• Abe S. Brown, Waterbury. 

1. John H. Foster: 2. J. Harold Root; 3. Henry F. Stoll. 

Henry Caplan, Meriden. 

1. Thomas P. Murdock; 2. Joseph I. Linde; 3. Henry F. Stoll. 

John Cowles White, New Britain. 

1. G. Gardiner Russell; 2. Orin R. Witter; 3. Henry F. Stoll. 

District of Columbia 

John Minor, Washington. 

1. Alexander B. Moore; 2. Lester Neuman; 3. Wallace M. Yater. 

Florida 

Kenneth Phillips, Miami. 

1. William Henry Watters: 2. C. F. Roche; 3. James B. Herrick. 

Georgia 

John Cox Wall, Eastman. 

1. Thomas E. Rogers; 2. James A. Fountain: 3. Russell H. Oppenheimer. 

Illinois 

Stuart Welsh Adler, Rock Island. 

1. William F. Scliroeder; 2. Hugh A. Beam; 3. Samuel E. Munson. 
Thomas Davis Masters, Springfield. 

1. Frank Parsons Norbury; 2. Frank G. Norbury; 3. Samuel E. Munson. 
Maxim Poliak, Peoria. 

1. William Henry Walsh: 2. George W. Parker; 3. Samuel E. Munson. 

Indiana 

Harry Brandman, Whiting. 

l\ Paul H. Dietrich; 2. J. A. Teegarden; 3. Robert M. Moore. 

Janies H. Stygall, Indianapolis. 

1. Edgar F. Kiser; 2. John A. MacDonald; 3. Robert M. Moore. 


Iowa 

William Edward Ash. Council Bluffs. 

1. Ernest Kelley; 2. A. A. Johnson: 3. Walter L. Bierring and Tom Bentley 
Throckmorton. 

Robert N. Larimer, Sioux City. 

1. John H. Peck; 2. A. C. Page; 3. Walter L. Bierring and Tom Bentley 
Throckmorton. 
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Theodore John Pfefifer, DeWitt. 

1. j. Arnold Bargcn; 2. Henry W. Woltman' 3. George IT Brown, Tom 
Bentley Throckmorton and Walter L. Bierring. 

Benjamin Franklin Wolverton, Cedar Rapids. 

1. John- FI. Peck; 2. Addison C. Page; 3. Walter L. Bierring and Tom 
Bentley Throckmorton. 

Kentucky' 

Benjamin Lane Brock, Waverley ITills. 

1. Lawrason Brown; 2. Edgar Mayer; 3. Ernest B. Bradley. 

Carl Hale Fortune. 

1. Charles N. Kavanaugh; 2. George FI. Wilson; 3. Ernest B. Bradley. 
Louisiana 

Thomas Everett Strain, Shreveport. 

1. W. S. ICerlin; 2. T. E. Williams; 3. J. E. Knighton. • 

Clarence Hunger ford Webb, Shreveport. 

1. T. P. Lloyd; 2. C. P. Rutledge; 3. J. E. Knighton. 

Massachusetts 

Raymond Lathrop Barrett, Springfield. 

1. George L. Steele; 2. Laurence D. Chapin; 3. T. FI. Means and Roger 
I. Lee. 

John A. Foley, Boston. 

1. Soma Weiss; 2. William B. Castle; 3. J. H. Means and Roger I. Lee. 
Allen Sheppard Johnson, Springfield. 

1. Laurence D. Chapin; 2. George L. Steele; 3. T. H. Means and Roger 
I. Lee. 

Egon Emil Kattwinkel, Auburndale. 

1. Dwight O’Hara; 2. William D. Reid; 3. Roger I. Lee. 

Jerome Andrew Whitney, Springfield. 

1. George L. Steele; 2. Laurence D. Chapin; 3. James H. Means and Roger 
I. Lee. 

Michigan 

Russell L. Finch, Lansing. 

1. Milton Shaw; 2. L. G. Christian; 3. James D. Bruce. 

George Lawrence Leslie, Howell. 

1. George A. Sherman; 2. Richard M. McKean; 3. James D. Bruce. 
Harold Abraham Robinson, Detroit. 

1. William G. Gordon; 2. Lawrence Reynolds; 3. James D. Bruce. 

Harold Riche Roehm, Birmingham. 

1. Walter M. Simpson; 2. Carl V. Weller; 3. James D. Bruce. 

Ferdinand Ripley Schemm, Ann Arbor. 

1. Cyrus C. Sturgis; 2. Carl V. Weller; 3. James D. Bruce. 

Joseph Francis Whinery, Grand Rapids. 

1. Joseph B. Whinery; 2. Thomas D. Gordon; 3. James D. Bruce. 

Minnesota 

Elmer Clarence Bartels, Duluth. 

1. P. P. Vinson; 2. Fred W. Gaarde; 3. George E. Brown and E. L. Tuohy. 
Vernon Lawrence Evans, Rochester. 

1. James F. Weir; 2. George E. Brown; 3. Edward L. Tuohy. 
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Ross Martin Lymburner, Rochester. 

1. F. A. Willius; 2. George E. Brown; 3. Edward L. Tuohy. 
James Stuart McQuiston, Rochester. 

1. George E. Brown; 2. Samuel F. Haines; 3. E. L. Tuohy. 

Harold Conrad Ochsner, Rochester. 

1. H. Milton Conner; 2. George E. Brown; 3. Edward L. Tuohy. 
Edward George Thorp, Rochester. 

1. F. W. Gaarde; 2. O. K. Maytum; 3. Edward L. Tuohy. 

Mississippi 

George Lamar Arrington, Meridian. 

1. Noel C. Womack; 2. Felix J. Underwood; 3. G. W. F. Rembert. 


Nevada 

Lawrence Parsons, Reno. 

1. John C. Ruddock; 2. William H. Leake; 3. Egerton Crispin. 

Nexv Jersey 

Ferdinand Charles Dinge, East Orange. 

1. John W. Gray; 2. George H. Lathrope; 3. W. Blair Stewart (deceased). 
Paolo F. Liva, Lvndhurst. 

1. Richard Edward Knapp; 2. Herman Trossbach; 3. W. Blair Stewart 
(deceased). 

Carlyle Morris, Metuchen. 

1. Frederick L. Brown: 2. F. C. Johnson; 3. W. Blair Stewart (deceased). 
Joseph Reginald Pierson, Trenton. 

1. Joseph T. Beardwood; 2. J. F. Pessel ; 3. W. Blair Stewart (deceased). 
Nezv York 

Victor W. Bergstrom, Binghamton. 

1. H. B. Marvin; 2. John C. S. Lappeus (deceased) ; 3. James Alex. Miller 
and Robert A. Cooke. 

Stephen H. Curtis, Troy. 

1. Crawford R. Green; 2. Harry W. Carey; 3. Robert A. Cooke. 

Maurice Coleman Harris, New York. 

1. Samuel Weiss; 2. Robert Chobot; 3. Robert A. Cooke. 

Warren F. Kahle, Larchmont. 

1. Arthur F. Hevl; 2. Richard A. Kern; 3. O. H. Perry Pepper and Robert 
A. Cooke. 

Max Mensch, Brooklyn. 

1. Philip I. Nash; 2. Thomas J. Longo; 3. Robert A. Cooke. 

Theresa Scanlan, New York. 

1. C. F. Tenney; 2. Henry T. Chickering; 3. James Alex. Miller and Robert 
A. Cooke. 

Isaac Shapiro, Schenectady. 

1. Lester Betts; 2. Frank vander Bogert: 3. Robert A. Cooke. 

George Widmer Thorn, Buffalo. 

L Nelson G. Russell; 2. Clayton W. Greene; 3. Allen A. Jones. 

Max Trubek, New York. 

1. Louis F. Bishop, Jr.; 2. Louis F. Bishop. Sr.; 3. James Alex. Miller and 
Robert A. Cooke. 
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Nort]i Carolina 

George Curtis Crump, Asheville. 

1. A. B. Craddock; 2. S. L. Crow; 3. C. H. Cocke. 

Paul Allison Yoder, Winston-Salem. 

• 1. Wingate M. Johnson; 2. P. P. McCain; 3. C. II. Cocke. 

Ohio 

Abel A. Applebaum, Toledo. 

1. L. A. Levison; 2. John T. Murphy; 3. A. B. Brower. 
Frank J. Doran, Cleveland. 

1. Ralph K. Updegraff ; 2. Henry J. John : 3. A. B. Brower. 


Oregon 

George Wilber Millett, Portland-. 

1. John PI. Fitzgibbon; 2. Marr Bisaillon; 3. Homer Coffen. 

Pennsylvania 

Nathan Blumberg, Philadelphia. 

1. Joseph C. Doane; 2. Arthur C. Morgan; 3. H. J. G. Beardsley. 

John Millies Dyson, Hazleton. 

1. David Riesman; 2. Charles PI. Miner; 3. 0. H. Perry Pepper and F. J. 
G. Beardsley. 

Paul H. Parker, Jenkintown. 

1. Joseph T. Beardwood; 2. IP. L. Bockus; 3. William D. Stroud and E. J. 
G. Beardsley. 

Floyd W. Stevens, Scranton. 

1. Arthur E. Davis; 2. W. M. Donavan; 3. George Morris Piersol. 
Elwood Wakefield Stitzel, Altoona. 

1. E. Roland Snader, Jr.; 2. Augustus S. Kech; 3. E. Bosworth McCready. 
Rhode Island 

Henry Stephen Joyce, Providence. 

1. Charles F. Gormly; 2. Guy W. Wells; 3. Alex. M. Burgess. 

Clifton Briggs Leech, Providence. 

1. Charles F. Gormly; 2. Guy W. Wells; 3. Alex. M. Burgess. 

Harvey Elijah Wellman, Providence. 

1. Charles F. Gormly; 2. Guy W. Wells; 3. Alex. M. Burgess. 

Henry L. C. Weyler, Providence. 

1. Charles F. Gormly; 2. Guy W. Wells; 3. Alex. M. Burgess. 

Elihu Smith Wing, Providence. 

1. John F. Kenney; 2. Charles F. Gormly; 3. Alex. M. Burgess. 

T cnncssce 

Tolbert Clinton Crowell, Chattanooga. 

1. Franklin B. Bogart; 2. Leopold Shumacker; 3. J. O. Manier. 

T exas 

Edgar Mullins Dunstan, Dallas. 

1. Plugh Leslie Moore; 2. C. M. Grigsby; 3. C. T. Stone. 

William J. Marr, Jr., Galveston. 

1. George Herrmann; 2. George E. Bethel; 3. C. T. Stone. 

Wendell Heath Paige, Brownwood. 

1. Will S. Horn; 2. T. C. Terrell; 3. C. T. Stone. 
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Virginia 

Vincent Joseph Dat'd inski, Clarendon. 

I. Eugene R. Whitmore; 2. Walter Freeman; 3. Wallace M. Yater and 

J. Morrison Hutcheson. 

Canal Zcntc 

Ernst Thonnard-Neumann. Cristobal. 

1. C. D. Briscoe; 2. Tomas Guardia; 3. William M. James. 

Hawaii 

Arthur Warren Duryea, Honolulu. 

1. Harry L. Arnold; 2. A. G. Schnack. 

Medical Corps, U. S. Army 

Major Coleridge Livingstone Beaven, Washington, D. C. 

3. Robert U. Patterson. 

Major Samuel McPherson Browne, Washington, D. C. 

1. Leon A. Fox; 2. Roger Brooke; 3. Robert U. Patterson. 

Lt. Col. Frederick Hultman Foucar, San Francisco, Calif. 

3. Robert U. Patterson. 

Major Arthur Raymond Gaines, Denver, Colo. 

1. William C. Pollock; 2. Everett L. Cook; 3. Robert U. Patterson. 

Captain Horace Page Marvin, Denver. 

1. William C. Pollock: 2. Everett L. Cook; 3. Robert U. Patterson. 

Major Joseph Aaron Meudelson, Cheyenne, Wyoming. 

3. Robert U. Patterson. 

Medical Corps, U. S. Navy 

Lt. Comdr. Lyle Jay Roberts, Washington, D. C. 

1. Walter M. Anderson; 2. E. R. Stitt; 3. P. S. Rossiter. 

U. S. Public Health Service 

Olis Leon Anderson, Chelsea, Mass. 

1. Albert D. Foster; 2. Frederick C. Smith; 3. J. P. Leake and Hugh S. 
Cumming. 

Canada 

Alberta 

Percy Harry Sprague, Edmonton. 

1. F. A. Willius; 2. Albert M. Snell; 3. Edward L. Tuohv. 

Korea 

Chosen 

Zacharias Bercovitz. Pvengvang. 

1. John Mark Lacey; 2. John V. Barrow; 3. Egerton Crispin. 

On motion seconded and regularly carried, it was 

Resolved, that the above 93 candidates shall be and are herewith elected to As- 
sociateship in the American College of Physicians. 

Report of the Treasurer 

The Treasurer, Dr. William D. Stroud, presented the financial report in the ab- 
sence ot Dr. Charles F. Martin, Chairman of the Finance Committee, who was unable 
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to attend because of illness. Dr. Stroud reported that five dividends had been re- 
ceived during the current year from closed banks in Pittsburgh, which reduces our 
balance in those institutions to $11,900.00, whereas the original amount had been 
approximately $37,000.00. The prospects are that there will be little or no loss 
from those banks. Dr. Stroud then reported that $4,000.00, par value, Bonds of 
the City of Detroit bad defaulted this year in their interest payments, but that the 
bonds had been deposited in accordance with the recommendations of our bank on 
a refinancing plan, which will probably result in the issuance of new bonds and the 
payment of past interest on the old bonds. The Treasurer also reported that since 
the last meeting of the Board of Regents, $5,000.00 Province of Ontario bonds had 
been called, and that the proceeds were available for reinvestment. On motion sec- 
onded and regularly carried, it was 

Resolved, that the Treasurer be authorized, after consultation with the Finance 
Committee, to reinvest proceeds of the $5,000.00 maturity, Province of Ontario bonds, 
plus any other amounts not deemed necessary for the current expenses of the College. 

In discussion that followed, it was suggested that possibly Government Bonds 
or Treasury Certificates would be appropriate securities in which to invest any sur- 
plus funds of the College at the present time. 

The Treasurer then mentioned the fact that while the dues have been reduced 
practically 25 per cent for 1933 and our income thereby reduced approximately 
$9,000.00, the number of delinquencies in dues has not been appreciably affected 
thereby, and that as many members are actually delinquent as when the dues were 
higher. 

The Treasurer then presented two proposed budgets for 1934, one for the office 
of the General Chairman of the Annual Clinical Session and the other for the office 
of the President, in connection with his program for the Annual Clinical Session. 
These budgets covered expenses of secretarial service, honoraria to the banquet 
speaker, expenses for the publicity committee, the Ladies Entertainment Committee, 
traveling expenses for invited guest speakers, etc. These budgets were prepared in 
accordance with the directions of the Board of Regents at their meeting a year ago. 

The Treasurer then presented financial reports prepared by the Executive Sec- 
retary. One report consisted of a comparison of the 1932 expenditures, the 1933 
budget and the 1933 expenditures, with the months of November and December esti- 
mated. This statement disclosed that the total expenditures in 1932 amounted to 
$61,376.5S, that the budget for 1933 was reduced to $50,686.67, and that the actual 
expenditures for 1933 will be approximately $47,255.35. This is a reduction of 
$14,121.23 from the expenditures of 1932 and is less than the budget appropriation 
for 1933 by $3,431.32. The other financial statement presented to the Board of 
Regents showed the income and expenses from January 1, 1933, to October 31. 1933, 
and the estimated income and expenses from November 1, 1933, to December 31, 
1933. The anticipated surplus for 1933, shown on this statement, was $5,765.23. 
The Treasurer then asked the Executive Secretary, Mr. Loveland, to analyze the 
statements presented, which he did. Mr. Loveland pointed out to the Board of 
Regents that the income for 1933 had been greatly reduced for the following reasons : 

(1) Dues had been reduced approximately 25 per cent; 

(2) No elections to Fellowship or Associateship have taken place since the 
Annual Clinical Session at Montreal, whereas customarily there is a meeting of the 
Board of Regents in the middle of the year, when new elections take place and the 
fees and dues from such new members go into the year’s income. This year, for 
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Report of the Editor of the Ann ads of Internal Medicine 

The Editor of the Annals of Internal Medicine, Dr. Maurice C. PincofTs, 
reported that in accordance with authority granted by the Board of Regents lie and 
the Executive Secretary, after making an extensive study of various printers, had 
selected the Lancaster Press, of Lancaster, Pa., beginning with the July 1933 num- 
ber. This concern prints almost exclusively scientific journals and books. A con- 
siderable saving has been effected, and improved service has been obtained. The 
format of the journal has been changed, with the apparent approval of every one. 
A large number of manuscripts are received, there being an ample supply for some 
months to come. Approximately one in four of the manuscripts submitted is ac- 
cepted. The work of the Editor’s OfTice is carried on with the printers from two to 
three months in advance. 

Discussion followed concerning the continuation of the publication of the present 
Editorial Council on the back cover of the Annals. This Council has not been an 
active one in recent years, and has probably been carried over from the time the 
late Dr. Warthin was Editor. General discussion disclosed that the present Com- 
mittee on the Annals of Internal Medicine, consisting of three members, is a 
standing Committee having general responsibility for the Annals in questions re- 
lating to administration and publication. The thought was expressed that the present 
Committee might be modified to provide for five members, and that these five mem- 
bers need not necessarily be members of the Board of Regents. The present Edi- 
torial Council should be abolished and an active one appointed to function not only 
in relation to administration and publication, but also in relation to the publication 
of editorials, the selection of articles published and to share with the Editor the re- 
sponsibility of rejecting manuscripts. 

President Piersol summed up the discussion and expressed the consensus of 
opinion as being that the Editor of the Annals should be asked to get in touch with 
his Committee and at the next meeting of the Board of Regents to be ready to give 
recommendations for the modification of the present Committee, or some other plan 
for the appointment of an Editorial Council. 

Report of the Committee on Public Relations 

The Chairman of the Committee on Public Relations, Dr. Charles G. Jennings, 
presented reports on two cases involving contract practice and advertising. The 
Board of Regents directed the Committee to make a further and more complete study 
of the cases and report at the next meeting of the Board of Regents. 

/» 

Old and New Business 

Pi esident Piersol reported that on September 14, 1933, in accordance with pro- 
visions of the By-Laws, he had appointed the following members of the Board of 
Governors to serve until the next regular election : 

Dr. Robert B. Kerr (Fellow), Manchester, Governor for New Hampshire; 

Di. Clarence L. Andrews (Fellow), Atlantic City, Governor for New Jersey. 

These appointments were occasioned by the death of Dr. Edward O. Otis, Gov- 
ernoi for New Hampshire, and by the death of Dr. W. Blair Stewart, Governor for 
New Jersey. Dr. Ernest B. Bradley, Vice Chairman of the Board of Governors, 
now succeeds to the Chairmanship of the Board of Governors and becomes ex officio 
a member of the Board of Regents, until the next regular election. 

On behalf of the Nominating Committee, the Executive Secretary asked the 
wishes of the Board of Regents regarding the nomination of a Governor of the Col- 
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ABSTRACT OF MINUTES OF BOARD OF REGENTS 


in the By-Laws for the admission of candidates to Fellowship, and might further 
initiate additional examinations for certification of physicians as specialists in in- 
ternal medicine and affiliated specialties. On motion seconded and regularly carried, 
it was 

Resolved, that the Chair appoint a Committee of three to make a complete and 
thorough study of this situation and report back at the next meeting of the Board of 
Regents. 

The Secretary-General, Dr. William Gerry Morgan, read a communication from 
Surgeon General Robert U. Patterson, of the U. S. Army, concerning the support by 
various medical organizations of the project for the building of a new library for 
the Medical Department of the Army, in connection with the Walter Reed Medical 
Center. The recommendation of the Board of Regents was that this is a worthy proj- 
ect and should be encouraged, and suggested that the Secretary-General write to the 
proper officials advocating the building of the library but refraining from suggesting 
the source from which funds therefor should be taken, because this is not in the 
domain of the College. 

Secretary-General Morgan then read a communication from Dr. William H. 
Walsh (Fellow), Chicago, presenting a proposed plan for a Council on Professional 
Service and Administrative Practice. The proposal provided that the Council should 
be specifically directed to the problems involving various economic phases of prac- 
tice, methods and procedures for the certification of specialists, standards for the 
practical training of technicians, dietitians, clinical record librarians in hospitals, etc. 

On behalf of the Chairman. of the Committee on Clinics, Dr. Arthur R. Elliott, 
the Executive Secretary presented for the consideration of the Board the matter of 
an official scientific exhibit at future annual meetings. Dr. Elliott had pointed out 
that it is probably desirable to forego such an exhibit this year but recommended 
that the idea of a systematic scientific exhibit in the future should be considered by 
the Board of Regents as one of the principal activities of the College. 

President Piersol at this point presented an invitation from Philadelphia to the 
American College of Physicians to meet in that City during 1935. 

Adjournment. 

Attest: E. R. Loveland, 

Executive Secretary. 
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Consultation and 
Advisory Service 

HOSPITAL PLANNING 
ORGANIZATION 
MANAGEMENT 

AND equipment 

GROUP HOSPITALIZATION 

• 

SURVEYS CONDUCTED FOR 
INDIVIDUAL HOSPITALS OR 
ENTIRE COMMUNITIES 

o 

Office of 

WILLIAM HENRY WALSH, M.D. 
612 North Michigan Avenue 
CHICAGO 


The 

Wyatt Clinic 

for 

Chronic Arthritis 

net) 

Cj 

TUCSON, ARIZONA 


LaMotte Service 

IMPROVED KLINE ANTIGEN 
FOR 

PRECIPITATION TESTS 
FOR SYPHILIS 

This improved Antigen is now being pro- 
duced under an exclusive arrangement 
with the Mount Sinai Hospital of Cleve- 
land, in whose laboratory the method of 
preparation was developed. Each lot of 
antigen is tested in this same laboratory 
and only approved Standardized Antigen 
is released by us for distribution. 

Far superior in the sero diagnosis of syphi- 
lis. 

May be used for tests on spinal fluid. 

Antigen solution has excellent keeping quali- 
ties. 

Sensitive at low temperatures. 

Prices and full information on the antigen 
and the new simplified compact outfits for 
these tests sent on request. 

Your LaMotte Blood Chemistry Hand- 
book * illustrates and describes many simple, 
accurate testing outfits developed by La- 
Motte Research Department in cooperation 
with recognized specialists. 

* If you do not have one, write today for 
a complimentary copy. 

aMOTTE CHEMICAL PRODUCTS CO. 

18 Light St. Baltimore, Md. 


? Will your diabetics 
have 1065 satisfactory 
meals in 1934 ? 

** 

They should and can. 

May we assist you, Doctor ? 
w 

FOODS FOR LOW-CARBOHYDRATE 
AND MODERATE PROTEIN DIETS 

*b-f 

Literature and samples 
on request 

CURDOLAC FOOD COMPANY 

Box 299 Waukesha, Wis. 
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NEW (5th) EDITION JUST READY 

A DIABETIC MANUAL 

For the Mutual Use of Doctor and Patient 
By ELLIOTT P. JO SLIN, M.D. 

•Clinical Professor of Medicine, Harvard Medical School; Medical Director, George F. Baker Clinic for Chronic 
Disease at the New England Deaconess Hospital; Consulting Physician, Boston City Hospital, Boston, Mass. 

12tno., 224 pages , illustrated with 49 engravings and a colored plate. Cloth, $2.00, net 

J OSLIN’S Diabetic Manual should be in the hands of every diabetic patient Here arc the 
full instructions for carrying out home treatment under the care of the general prac- 
titioner. The book answers all of the essential questions concerning food values, diet cal- 
culations, danger signs and insulin. This new edition covers every advance concerning the 
use of insulin and the dietary treatment. It instructs the patient how to be his own nurse 
and chemist, but not his own physician. This book should be the first prescription for the 
diabetic patient. 


NEW WORK 

METABOLIC DISEASES 


AND 

THEIR 


JUST READY 

TREATMENT 


By DR. ERICH GRAFE 


Professor of Medicine and Director of the Clinic of Medicine and Neurology at the University of 

Wiirzburg, Germany 

Translated by Margaret Galt Boise, Under the Supervision of 

EUGENE F. Du BOIS, M.D. and HENRY B. RICHARDSON, M.D. 


Medical Director, Russell Sage Institute of Pathol- 
. ogy; Professor of Medicine, Cornell University 
Medical College, New York 


Associate Professor of Medicine, Cornell University 
Medical College, New York 


Octavo, 551 pages, illustrated with 37 engravings. Cloth, $6.50, net 

T HIS work by an authority of world-wide reputation deals chiefly with treatment, and 
includes the important discoveries of the. last few years. After considering general 
nutritional disorders, the chief metabolic diseases are covered in detail with particular atten- 
tion to Obesity, Habitual Undernutrition (Magersucht), Diabetes Mellitus, Diabetes In- 
sipidus, Gout, Alcaptonuria,. Cystinuria and Aminuria. The appendix covers briefly other 
conditions not properly classified as metabolic diseases but usually associated with them. 

NEW WORK JUST READY 

DIETETICS FOR THE CLINICIAN 

By MILTON ARLANDEN BRIDGES, B.S., M.D., F.A.C.P. 

Associate in Medicine at the New York Post-Graduate Medical School, Columbia University, New York 
IN COLLABORATION WITH WITH A FOREWORD BY 

RUTH LOTHROP GALLUP HERMAN O. MOSENTHAL, A.B., M.D. 

_ . .... Director of Medicine at the New York Post-Gradu- 

Dietitian ate Medical School, Columbia University, ' 

Los Angetes ~* * 


New York 

Octavo, 666 pages.- Cloth, $6.50, net 


T HIS is a work on dietary management which is not only readily understandable but from 
which practice can be immediately instituted. It devotes 400 pages to the dietetic indi- 
cations of over 100 common diseases, furnishes sample menus for three days in each case. 
This unique feature makes the book of real practical value not only to every general practi- 
tioner but to the specialist as well. The surgeon, pediatrician, otolaryngologist, dentist, 
endocrinologist, urologist and the specialist in tuberculosis, allergy, and diabetes is provided 
with material prepared in collaboration with experts in his field. 


LEA & FEBIGER 

PZettie send me boohs checked: 

O Joslin’s Diabetic Manual - $2.00 
□ Grafc on Metabolic Diseases 6.50 


□ Bridges’ Dietetics - 

□ New Catalogue 


600 Washington Square 
PHILADELPHIA, PA. 
)ictetics - - $6.50 


Name 1, 

(A., ot I. M. 2-34) 


Address 
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British and 
American Reviewers 
Laud — 



Barclay’s 

THE DIGESTIVE TRACT 

Quarto — 395 pages — 275 illustrations — $12.00 


Excerpts from Reviews — 

“A magnificent volume of 395 pages, with 275 figures. The hook is in fact a 
comprehensive monograph which is probably destined to become a classic in its 
field. It is the first book in English, if not in any language, to bring together the 
new information which X-rays have thrown on anatomy and physiology, and it is 
also far and away the most complete work which has appeared on this branch of 
pathological diagnosis." - Cambridge Review 

“Of special interest is the recent work on the physiology of the gastric mucous 
membrane. In addition to the main sections on Technique, Anatomy, Physiology 
and Pathology, there are valuable appendices on the organization and equipment of 
an X-ray Department and on the radiation risks run by the radiologist. The 
numerous illustrations are almost without exception admirable, and the reproduc- 
tions of actual radiograms form in themselves an atlas of gastro-intestinal radiog- 
raph}. — Oxford Magazine 

“ This book with its well chosen and executed cuts, systematic arrangement of the 
subject matter and completeness of its information on this subject, is enthusi- 
astically recommended. The writer is attracted by the clear, and at the same time 
entertaining style found throughout this book.” 

— Arthur E. Perley in Radiological Review 

“ One of the many excellent chapters in Dr. Barclay’s book is devoted to a stud}' 
of the normal mechanism of swallowing, the author himself having made many 
fundamental observations along this line. He calls attention to the extraordinary 
fact that so little research seems to have been carried out on the mechanism of 
swallowing, an act which is of such supreme importance to a person’s well-being, 
and that gravity which has always played such an important part in any discussion 
of the act of swallowing is in reality a negligible quality. He has found that the 
process of swallowing as seen roentgenologically consists in three fundamental 

changes, etc. — excerpt from M/o page editorial on Dr. 

Barclay’s book in the American Journal 
of Roentgenology and Radium Therapy 


fe. THE MACMILLAN COMPANY- 

-60 Fifth avenue— New York ^ 

THE DIGESTIVE TRACT 

1 

I 

I 

j 

Gentlemen — 

Send and charge Barclay’s 

A Radiological Study of Its Anatomy, 

1 

I 

THE DIGESTIVE TRACT. $12.00 

Physiology and Pathology. By Alfred 

1 

( 

Name 

Barclay, M.D. Lecturer in Medical 

I 

I 

Address 

Radiolog}-, University of Cambridge. 

I 

I 
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,- y ' (theobromine-calcium salicylate) 

A well tolerated diuretic 
and myocardial stimulant 
indicated in cardiovascular 
disease with, or without, 
renal insufficiency. . 

7 l A grain Tablets and Powder. 
DOS S t0 22 ^9 ra ^ t.i.d. 

with or directly after meals. 
Literature and samples upon request. 

BILHUBlilVKNOLI/ 0 ^ 

154 OGDEN AVENUE, . JERSEY CITY, N. J 


Eighteenth o Annual 
CUn ical Sessi o n 

OF THE 

AMERICAN COLLEGE 
of PHYSICIANS 

CHICAGO, ILL. 

<-April 16-20, 1934 

<x& 

Headquarters: PALMER HOUSE 

James B. Herrick, M.D, Chicago, 
General Chairman 

George Morris Piersol, M.D 
Philadelphia, President 
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Devitt’s Camp, Inc. 

ALLENWOOD 

PENNSYLVANIA 

(Tuberculosis) 

On beautiful White Deer Mountain, 20 miles southeast 
of Williamsport, Pa. 

TVEVITT’S CAMP was started in April of 1912 to take care 
of three men who would not leave their families. There 
was no intention of making it a tuberculosis sanatorium. The 
first patients slept in a barn. Since that time the Camp has 
grown ,-until it comprises bed capacity for 115 patients, and 
has a staff of three full time physicians and thirteen nurses. 
It is full} r equipped to take care of persons suffering from 
pulmonary tuberculosis. It has grown in value from a barn 
to a value of $348,000. W e have endeavored to render the best 
service irrespective of cost. Special effort has always been 
made to make the surroundings cozy and homelike. W e have 
always felt that the best asset of the Camp has been the spirit 
of cooperation which is maintained between the staff and the 
patients. Forty per cent of the patients are receiving arti- 
ficial pneumothorax, and other operative procedures such as 
phrenicectomy, Jacobaeus operation, and thoracoplasty are 
taken care of in nearby surgical winters bj 7- skilled chest sur- 
geons. // 

V 

Devitt’s Camp would be very glad to take care of your patients 
for you. A full report is sent to each family physician of every 
examination and x-ray. The rates are moderate — $23.00 and 
$30.00 per week which includes everything except personal 
laundr} r and necessary x-raj 7 - plates which are charged for at 
cost. We will be glad to send you a booklet if you are at all 
interested. 


Ross Iv. Childerhose, M.D. 
John S. Packard, M.D. 
Associate Physicians 


William Devitt, M.D. 
Superintendent and 
Physician in Charge 
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• the result of PYRIDIUM orally administered in 
urinary infections 


The oral administration of Pyridium 
shortens the period of treatment in the 
majority of cases of cystitis — pyelitis — 
urethritis. Pyridium also affords early 
relief of the distressing symptoms usu- 
ally associated with urinary infections. 


LITERATURE ON REQUEST 

MERCK & CO. Inc. 

Manufacturing Chemists 
Rahway, N. T. 
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THE’ CYCLOPEDIA 
OF MEDICINE 

GEORGE MORRIS PIERSOL, B.S., M.D. 

Editor-In-Chief 

EDWARD L. BORTZ, A.B., M.D. 

Assistant Editor 

Chief Associate Editors: 

W. WAYNE BABCOCK, A.M., M.D. P. BROOKE BLAND, M.D. 

CONRAD BERENS, M.D. FRANCIS L. LEDERER, B.S., M.D. 

A. GRAEME MITCHELL, M.D. 

*20 Associate Editors and 700 Contributors 

The contributors have been selected from the “ This is a work of outstanding importance, 
faculties of 69 leading medical schools in the It is conceived along broad lines, is remark- 
United States and Canada, IS in England, ably comprehensive, and thoroughly up to 

France, Germany, Italy, Russia, Brazil and date - ,,Y e P ave ln , these volumes in readily 
• 1 4 . 0 + Vi« accessible form, the marrow of Medical 

el ® 1 . . . ", , ^ .. knowledge, an epitome of many medical 

recognized authorities in world famous chn- libraries, a complete and authoritative ex- 
ics, research institutes, and other medical position of the science and art of medicine, 
foundations. All have established reputa- We commend the Cyclopedia without hesita- 
tions for outstanding work in their respec- tion.” — Canadian M cdical Association 
tive fields. Journal. 

“ A constantly modern library of monographs on medicine, surgery and the specialties, 
published in Cyclopedic form both for the convenience and economy of the profession.” 

* SUPPLEMENTED ANNUALLY 

F A TYAVTQ PAMDANV Pl ease send me complete descriptive ina- 
, At DAiId Uvllll Ylfl I ferial about The Cyclopedia of Medicine. 

1014-16 CHERRY STREET Name 


F. A. DAYIS COMPANY 

1914-16 CHERRY STREET 
PHILADELPHIA 


Address 
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j Double Assay 


: Both the U. S. P. frog method 
J and the cat unit method of 
’ ; Hatcher and Brody are employed 
, ■[ in testing every batch of W yeth’s 
1 Capsules Digitalis Leaf (De- 
' | fatted). 

| When the activity with frogs 
and cats is fairly parallel, the ab- 
sorption may be considered as 
normal; whilst wide divergence 
is usually associated with abnor- 
mality in the clinical response. 
It would therefore be safest to 
assay the preparations by both 
methods, and to reject those that 
do not give concordant results. 
Those which agree should be ad- 
justed to the U. S. P. standard.* 

Wyeth’s Capsules Digitalis Leaf 
(Defatted) are supplied in vials 
of 36 and 100 distinctive green 
capsules. 

If you have not already had an 
opportunity to submit Wyeth’s 
Digitalis to test, we will be glad 
to send you a package with our 
compliments. 



JOHN WYETH & 
BROTHER, Inc, 

Philadelphia, Pa. and Walkerville, Ont. 
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General Electric 

ELECTROCARDIOGRAPH 


Insures consistent production 
of reliable diagnostic records, 
due to the principle of 
tube amplification 


No Overshooting— this annoy- 
ing factor completely 
eliminated. 

No Compensation for Skin 
Current Necessary— no pro- 
tective resistance required. 

Thus another complication 
in the older procedure is 
removed, saving time and 
further insuring an accurate 
record. 

High Speed of Deflection — 

which characterizes this in- 
strument, cannot be affected, 
regardless of the amount of 
body resistance. 

Constant Speed of Deflection under 
all conditions of operation, as the 
galvanometer is permanently set at 
the factory and sealed in oil. No 
string to adjust. 

Simplicity of Operation makes it pos- 
sible for the physician or his office 
assistant to learn how to operate it 
in an hour, to produce tracings equal 



in diagnostic value to those formerly 
obtained with complicated instru- 
ments which required skill and years 
of experience to master. 


Send for complete description of the new 
model Q-E Electrocardiograph, with its 
timing device, automatic lead marker, time 
and amplitude measuring lines superim- 
posed on record, and other features. 



GENERAL ELECTRIC ^ X-RAY CORPORATION 

2012 Jackson Blvd. Branches in Principal Cities Chicago, Illinois 
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BIVALENT 

Antipneumococcic Serum 

Lederle 

TYPES I AND II 

REFINED AND CONCENTRATED 

has been accepted by the Council on Pharmacy and Chemistry of the 
American Medical Association. 

When it is considered that more than 50 per cent of all pneumonia 
cases between the ages of five and fifty years are either Type I or 
Type II, the importance of a bivalent antipneumococcic serum effective 
in these types will be appreciated. Between the ages of twenty and forty 
years the incidence of these two types is even greater. 

The Department of Health of the City of New York in their Quarterly 
Bulletin, Yol. t, p. 30, states: 

“Bivalent type I and II antiserum may be used in the treatment of lobar 
pneumonia in adults before the infecting type is determined, as 40 to 50 
per cent of the cases in this locality are caused by types I and II.” 

From the standpoint of lower mortality as well as economy of treatment, 
Bivalent Antipneumococcic Serum (Lederle) deserves your consideration. 



Syringe containing 10,000 units each of Type I and Type II ? 7.00 

Syringe containing 20,000 units each of Type I and Type II 12.00 

FOR RAPID TYPE DIAGNOSIS 

Monovalent typing sera from rabbits, adapted for rapid typing 
by the Neufeld reaction as described by Sabin,* are available. 

One Package (5 tubes) Type I £0.50 

One Package (5 tubes) Type II 0.50 

*A. B. Sabin, J. A, M. A., May 20, 1933. 

Literature upon Request 

LEDERLE LABORATORIES INC. 

511 FIFTH AVENUE, NEW YORK 
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TWO FUNDAMENTALS IN THE 
TREATMENT OF DIABETES . . . 


. . . Diet 


STEARNSES 



As we know, the diet will vary with the 
needs of the individual patient. 

But the Insulin should always be a 
constant, unvarying, dependable thera- 
peutic agent. 

When you use Insulin-Stearns, you 
know that it is prepared under such 
exacting conditions of laboratory manu- 
facture that it is : 

Biologically exact in potency 
Remarkably clear 
Notably free from sting 
at point of injection 

We take the utmost pride in the ef- 
ficiency of our Insulin department with 
its modern equipment and its scientific 




personnel, and we are only too glad to 
demonstrate the step-by-step process 
of manufacture to interested physician 
visitors. 

Let us send you complete literature 
describing Insulin-Stearns — how it is 
made, how it is supplied and recom- 
mended for use in actual practice. The 
facilities of Stearns Insulin Research 
Department are always at your service. 


FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN, U. S. A. 


FREDERICK STEARNS & COMPANY A.I.M. l 

Detroit, Michigan 

Gentlemen: I will be glad to have complete literature describing 
Insulin-Stearns. 


Doctor 


Address . 


M 


City State. 
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a new anti-anemic preparation 
with a tang and zest all its own 

AUTOLYZED LIVER Concentrate 


SQUIBB 


Autolyzed Liver Concentrate Squibb 
provides all the blood regenerative 
properties of whole liver and yet its 
taste is far removed from liver itself. It 
has a tang and zest all its own when 
mixed with sweet butter and spread on 
bread. It can be taken also in warm 
bouillon or dissolved in milk. 

Autolyzed Liver Concentrate is not 
like any other liver preparation. It is 
not an extract. It is prepared from 
whole liver, autolyzed, powdered and 
flavored with cocoa. Its use is promptly 
followed by a noticeable increase in 
red blood cells and hemoglobin and a 
noteworthy improvement in appetite, 
weight and strength. 

Although primarily designed for use 
in the treatment of pernicious anemia, 
it deserves study as a diet supplement 
of convalescents particularly after op- 
erations where the blood loss has been 
severe or in the anemias of pregnan- 
cies. In addition to its anti-anemic 
potency it has almost twice the Vita- 
min B and G activity of dried yeast. 

Autolyzed Liver Concentrate Squibb 
is economical to use — costing as little 



Manufactured under license to use V. S. 
Patent Application Serial No. GS0.S01. 
Marketed in Vs and 1-lb. bottles. Council 
accepted 


as 7 cents a day for the first year’s treatment 
of an uncomplicated case of pernicious ane- 
mia. One gram of the concentrate is equal in 
anti-anemic potency to from 20 to 30 grams 
of fresh liver. 


E RiSoyiBB & Sons. New 'York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858. 


Please Mention this Journal when writing to Advertisers 



ANNALS OF INTERNAL MEDICINE 


II 



Ulysses S. Grant — iSth President of the United States 


Since Grant was President 
there has been but One Genuine 



In 1875, during the administration of 
President Grant, The Maltine Com- 
pany was established for the purpose 
of developing malt preparations for me- 
dicinal use. Since the introduction of 
Maltine With Cod Liver Oil, many 
important developments in this field 
have been contributed by this company. 

The high regard in which Maltine 
products are held by the medical fra- 
ternity has resulted in the uninten- 
tional use of the name “Maltine” in 
its generic sense, with the result that 
some druggists have offered inferior 
preparations as “Maltine-type” or “the 
same as Maltine.” As the name Mal- 
tine is the exclusive and registered prop- 
erty of The Maltine Company and can 
be used only on products manufactured 
by. this company, patients can be 
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ANNALS OF INTERNAL MEDICINE 


Calcium Deficiencies 

IN TETANY 


u 


W HEN all the facts of tetany are 
arrayed it is impossible to escape 
the impression that there is a funda- 
mental relation between the various 
types,” is the opinion of Peters and 
Van Slyke. 1 

The disorder may take such forms as 
the spasmophilia of infa ncy, the tetany 
of pregnancy, the convulsions "of ure- 
mia, postoperative tetany , parathyroid 
tetany, and that associated with os- 
teomalacia. '=• ,jr 1 ' , 

Cahtarow 2 finds that when serum 
calcium falls below 7 mg. per 1( 0 c.c. 
symptoms of tetany are manifest 
Alfred; Hess notes that tetany occurs 
“frequently, in fact generally, in a 
latent form.” 3 In view of this the 
physician must be on guard against 
tetany in those cases where there is 
likely f to be a drain on the calcium 
stores, particularly during growth and 
in pregnancy r anddactationf (Considering 
that the average diet is probably lower 
in calcium tlxan in any other chemical 


element, the problem of increasing cal- 
cium intake through ordinary foods is 
difficult. Calcium salts, moreover, are 
not usually relished by the patient. 

A larger intake of calcium alone is not 
effective , however , unless the body is able 
to utilize the addedjminerals. Moreover , 
tetany is marked by elevations of serum 
phosphorus, acco ‘ding to Collip * Thus 
the problem arises notSpidy of increasing 
calcium concentration' wit also of main- 
taining the prOperxatio between calcium 
and phosphorite, “Vitamin D, as is well 
known, has remarkable power to regulate 
calcium and j phosphor 1 metabolism” 

Alfred Hpss declares increased cal- 
cium intake . together ..with viosterol 
to be the treatment of choice in tetany. 3 
He adds the significant comment that 
in tetany viosterol is icharacterized by 
its rapid actioxi,‘ whereas jcod liver oil, 
in infantile', tetany- at . lekst, appears 
to act upon; the concomitant ricketic 
condition rather than upon the tetany. 

V. ■ 1 
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Alfred Hess says of viosterol: “ One of 
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sues .” 3 Uniformly potent, accurately 
assayed. Mead's Viosterol can be de- 
pended upon for good results in tetany. 
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added the concept of constitutional weakness (asthenia congenita) by which 
he meant to include psychic and emotional instability as well as the me- 
chanical defects. Dubois claims that 90 per cent of all dyspeptics are 
psychoneurotics. The work of Cannon and others has shown that hormonal 
influences are associated with these, psychic factors. It is questionable 
indeed whether nervous dyspepsia ever occurs as a purely functional state 
in the sense that Leube conceived. The complexity of the whole matter is 
due to the mutable and bizarre manifestations of personality variations. 
Certain definite patterns, however, are presented just as in other psycho- 
neuroses. Thus either aerophagia, peristaltic unrest, rumination, anorexia, 
or persistent vomiting may be the outstanding symptom in an individual 
case. It is these latter two complaints that are the characteristic feature of 
the pernicious type of nervous dyspepsia. 

We find a variable number of factors, any one of which may dominate 
the situation in nervous dyspepsia. I believe that some sort of schema is 
desirable in order to facilitate the recognition of the different types met with 
in practice. The following classification, has served me satisfactorily: 

1. Cases of purely psychic origin which remain without extension to 
the periphery, i.e., the pure hypochondriacal type. 

2. Cases, neurogenous in origin, In which a local defect resulting from 
toxic substances, fatigue, infection, trauma or autogenesis is attended by 
centripetal extension. 

3. Cases of psychic causation with centrifugal extension and centripetal 
repercussion. 

4. The psychoses with delusions in reference to the alimentary system. 

The threshold and intensity of reaction vary unceasingly even in the 

same individual ; and they may be much influenced by the inhibiting effect 
of habit and education. Much of education is simply for the purpose of 
inhibiting reflex action and the somatic manifestations of psychic operations. 
Consequently, at the onset we must visualize the clinical picture as a shifting 
and kaleidoscopic drama. In addition, the pathologic pattern is often in- 
fluenced or even transformed by additional environmental circumstances 
and secondary psych’ogenous factors. Therefore as soon as psychic causa- 
tion is discovered, the mechanism of the psychic patterns must be studied, 
but without neglecting to investigate the physiologic and morphologic changes 
as well. For therapeutic purposes, these patients may be divided into the 
mild and, what experience has obliged me to designate as the “ pernicious ” 
cases of nervous dyspepsia. 

The mild case, with its- feeling of epigastric fulness, borborygmus, py- 
rosis, palpitation, abdominal distention, dizziness and headache, weakness 
of memory, cold hands and feet, anxiety relieved by the passage of flatus 
or the belching up of gas, its ribbon stools or scybalous feces, can usually 
be corrected by adjusting environmental circumstances and securing the 
control of the remaining psychoneurotic residuum. These cases do not die, 
but they are often prevented from following their normal mode of life. 
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Their fears of certain foods and similar phobias, and their interminable 
and reiterated complaints cause such annoyance to others that their home 
life is frequently ruined. The antagonistic family attitude reacts again on 
the patient; and this vicious circle results in such an aggravation of the 
condition as often to render it practically incurable. To tell such indi- 
viduals that they are suffering from an over active imagination is not only 
imprudent but wrong. The medical attendant must remember that he is 
dealing with liypersuggestible material, weak in will, strongly influenced 
by emotion and not by reason. Such patients are often impatient, vacil- 
lating and hard to hold. Confidence is of prime importance and the most- 
effective therapy is that which solves the psychic problem. 

It is not intended here to discuss further these cases, nor the psychotic 
types of patients. What has urged me to choose the term “ pernicious ” 
in this paper is my concern for those cases of anorexia nervosa and vomiting 
which run a more or less malignant course and present a very grave 
prognosis. 

The four cases that I present were all women in the third decade of life, 
and two of the four died. 

Case I 

The patient was a private secretary who fell in love with her employer. It seems 
that he was unaware of this and quite suddenly married another woman. On learning 
the news, she lost 'her appetite and died 11 months later of extreme inanition. An 
autopsy was negative except for the incidental findings of inanition. 

Case II 

A married woman, of extreme visceroptotic habitus, was told by her medical 
attendant that she had a positive Wassermann and subsequent investigation proved 
that her husband, to whom she was deeply attached, was the causative agent. Her 
romance was shattered and she went out to work determined to rid herself of her 
infection. Repeated serologic tests were negative, yet the phobia of a social disease 
was too strong to be suppressed. Esophagism soon developed, then sitophobia and 
eventually vomiting. This became so pernicious that ultimately nothing was retained. 
Emaciation developed to the degree of marasmus. A surgeon came in on the case 
and performed a gastroenterostomy on the theory that there was enough duodenal 
kink to justify it. The symptoms persisted, and even became worse. Several months 
later tire patient died of inanition. 

Case III 

The third patient was a woman who developed severe nervous anorexia and aero- 
phagia with vomiting as a result of a severe sorrow. Complete aversion to food in 
any form resulted in extreme emaciation and bedsores. Duodenal alimentation was 
resorted to and the tube left well into the jejunum to prevent retrostalsis from 
bringing the liquid food into the stomach. After five months of difficult intubation, 
during which time death often seemed imminent, the patient recovered; but only 
because the time element succeeded in bleaching out the psychic factor. 

Case IV 

The fourth case was a young woman who had undergone four abdominal sections 
for adhesions following a pus appendix operation. The resultant invalidism from 
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the procedures broke up a tentative engagement, her fiance bluntly telling her she was 
too sickly to marry. Her chagrin at this rebuff actually improved her temporarily, 
and plans to marry a rival suitor whom she did not love were nearly completed. They 
were only thwarted by an attack of repeated vomiting, no food being retained at all. 
Anorexia and inanition rapidly set in until the patient fell to 67 pounds, her original 
weight being 140 pounds. Duodenal alimentation was attempted several times. It 
was rejected once by the patient who was quite resigned to die. A second trial 
resulted in the tube being vomited up and ultimately several intubations at short in- 
tervals of three to four weeks were successful. More than a month of continuous 
intubation invariably caused diarrhea. Over a year passed with little or no improve- 
ment, the tubal feeding alone keeping her alive. Two hospitalizations for study and 
consultative opinions yielded negative results. Roentgen-rays of the chest and gastro- 
intestinal tract were negative. The basal metabolic rate was minus 18 and minus 22. 
Gradually the psychic trauma lessened, symptoms abated slowly and mouth feedings 
were stepped up to a rational intake. She ultimately reached 100 pounds, was able 
to be up and around, and 18 months later married the man of her choice who proved 
to be neither of the two former suitors. Although she showed a persistent amenor- 
rhea for a year and a half, she eventually became pregnant and was delivered of a 
normal full term baby boy at St. Barnabas Hospital. She is well and happy today, 
weighing 155 pounds. 

The remarkable tiling about all these cases is, as V enables says, that no 
matter what the psychic cause may be, the complaints center entirely around 
food. Clow quotes Dejerine’s statement that he has never seen a patient 
recover who loses more than half her weight. This observation is affirmed 
in the two fatal cases here cited. Another notable point is that a psycho- 
neurotic heredity was absent in all these cases. Although all my cases were 
women, the literature, though scanty, shows that males are affected also. 
Berkman of The Mayo Clinic has given the most exhaustive analysis of any, 
reporting 117 cases, 28 of whom were males. Gull’s three cases and 45 of 
Berkman’s cases had amenorrhea. Cases 2 and 4 of mine had amenorrhea. 
Most of Berkman’s cases had a lowered basal metabolic rate. My last case 
showed a minus 18 but neither thyroid nor suprarenal extract proved of any 
therapeutic value. Leede has indicted the suprarenal as the site of the chief 
endocrine disorder but this does not seem to be substantiated. Pain is rarely 
complained of and none of my cases exhibited this symptom. As soon as 
inanition sets in the pulse is slow and the blood pressure is low. Except 
for ptosis in case 2 the roentgenograms were negative. Gastric analysis in 
the early stages showed no abnormalities, but hypoacidity tends to develop 
with terminal exhaustion. Fecal tests were negative except for hemor- 
rhoidal blood in one. 

Diagnostically, the mild cases are distinguished by their lability' of symp- 
tomatology. It is characteristic that the patient presents symptoms which 
do not fit within the bracket of the known diseases. The feeling of fulness 
and aerophagia may suddenly change to pyrosis, dizziness and headache 
with confusion and numbness of the extremities or tongue. But curiously, 
the pernicious type is stigmatized by the stability of symptoms. They 
begin with anorexia or vomiting or both and remain so until recovery or 
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death intervenes. The roentgenologic processes of duodenal stasis or re- 
versed peristalsis as seen fluoroscopically continue with little change until 
convalescence ensues. Vomiting in the normal individual is a physiologic 
act usually preceded by more or less severe nausea and pallor with varying 
degrees of perspiration, weakness and confusion. In the pernicious type 
of nervous dyspepsia nausea is slight or absent. If present, it is of short 
duration unaccompanied by somatic perturbation and with no cold sweats 
or pallor. The patient shows, moreover, that the successive repetition of 
emesis develops a greater facility and ease of vomiting. Since nervous 
dyspepsia may, and so often does, accompany organic disease, all the probable 
organic affections must be excluded before risking the diagnosis of nervous 
dyspepsia of the uncomplicated type. Even at that, one cannot predict 
during the early stages which of hi's cases will run a benign or a pernicious 
course. As to the mechanism, one is impressed with what seems to be an 
inversion of vitality and an annihilation of the pleasure of life. Berkman 
epitomizes the long drawn out duration as follows: The loss of appetite 
following a certain psychic trauma is followed by inanition and consequent 
low rate of metabolism. This lowered rate appears to be a protective 
mechanism, for the tissues would be rapidly consumed and death more 
frequent than it is, if the rate were higher. 

When treatment of the pernicious case is considered it must be remem- 
bered that all the ordinary methods are unsuccessful. It is useless to discuss 
the psychic trauma at first, as the prime indication is to prevent death. 
Intubation of the jejunum should be done at once. To put the bulb merely 
in the duodenum is to aggravate the case. Violent expulsive efforts fre- 
quently result with ejection of the tube and with the superadded symptom 
of nausea. It is because of the duodenal retrostalsis that the tube should 
be put well into the jejunum. In this way, hourly or two hourly feedings 
can be more readily tolerated and larger quantities of peptonized milk, with 
cream, lactose, egg and peptone additions, initiated. These feedings may 
be continued for a month or longer if necessary and may even have to be 
reinstituted if symptoms recur. When the tube cannot be tolerated on 
account of faucial irritation, or its passage will not be allowed by a refrac- 
tory patient, the physician should not hesitate to have a jejunostomy done 
and kept open until recovery has occurred. Case 1 would have gotten well 
if this had been done, and case 2 should have had jejunostomy instead of 
gastroenterostomy. If tubal feedings alone do not control dehydration or 
acidosis, glucose by vein, skin or rectum may have to be resorted to. 

The therapeutic use of insulin in stimulating appetite has been brought 
out by Bulatao and Carlson, Falta and recently by Nahum and Himwich. 
Berkman employed it in one of his cases but abandoned its further use 
because of lack of evidence of its effectiveness. It was attempted in case 4 
but discontinued because of refusal of the mother to administer it. La- 
Barre’s work demonstrates the reason for its failure in certain cases. 
Briefly, he showed that hypoglycemia initiated greater gastric muscular and 
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secretory action. Insulin by lowering blood sugar creates impulses in the 
brain which are conveyed by the vagus to the gastric musculature. These 
impulses increase peristalsis and this, reacting centripetally, registers in the 
field of consciousness as hunger. Accordingly, it can be inferred that in- 
sulin will be of service only in those cases in which it causes a hypoglycemia. 
Berkman claims that thyroid therapy is a valuable adjuvant measure because 
of the low basal rate. In spite of long continued use in case 4 it had only 
indifferent success. 

When death has been prevented and inanition assuaged, then and only 
then comes the real time for psychotherapy. The removal of the psycho- 
genetic factor, while of grave import, can not alone be counted upon to 
relieve the patient suffering from the serious type of this condition. Each 
case of pernicious nervous dyspepsia therefore must be considered from the 
individual standpoint. 

To quote from S. I. Meltzer : “ Lighter than air is psychotherapy. Do 
not practice it consciously. Have a thorough knowledge of your subject 
which entitles you to speak with conviction; have sincere sympathy which 
ought to manifest itself without obvious demonstration. Be practical in 
your advice and talk to the patient in common sense terms and you will have 
practiced psychotherapy honestly and successfully.” 

REFERENCES 

Alvarez, W. C. : Nervous indigestion, 1930, Paul B. Hoeber, New York. 

Berkman, J. M. : Anorexia nervosa, anorexia, inanition and low basal metabolic rate, Am. 
Jr. Med. Sci., 1930, clxxx, 411-424. 

Bulatao, E., and Carlson, A. J. : Contributions to physiology of stomach ; influence of 
experimental changes in blood sugar level on gastric hunger contractions, Am. Jr. 
Physiol., 1924, lxix, 107-115. 

Clow, F. E. : Anorexia nervosa, New Eng. Jr. Med., 1932, ccvii, 613-617. 

Falta, W. : Insulin treatment and adipositas, Wien klin. Wchnschr., 1925, xxxviii, 757-758. 
Gull, W. W. : Anorexia nervosa (apepsia hysterica), Trans. Clin. Soc. London, 1888, vii, 22. 
LaBarre, J. : Les fonctions contractiles et secretaires de 1’estomac en rapport avec Ies varia- 
tions du metabolisme glucidique, Bull. Acad. roy. de med. de Belgique, 1931, xi, 598-651. 
Leede, C. -S.: Anorexia nervosa; hypoglycemia or hypoadrenia, Northwest Med., 1928, xxvii, 
233-238. 

Nahum, L. H., and Himwich, H. E. : Insulin and appetite; method for increasing weight in 
thin patients, Am. Jr. Med. Sci., 1932, clxxxiii, 608-613. 

Venables, J. F. : Anorexia nervosa; study of pathogenesis and treatment of nine cases, 
Guy’s Hosp. Rep., 1930, lxxx, 213-226. 

Venables, J. F. : Anorexia nervosa, Clin. Jr., 1930, lix. 544—548. 



HEPATIC COMPLICATIONS IN THE TREATMENT 

OF SYPHILIS 

THE ROSE BENGAL TEST AS A MEANS OF DETECTING DIS- 
TURBANCES OF LIVER FUNCTION AND ITS USE AS 
A GUIDE IN THE THERAPY OF SYPHILIS » 

By Gerson R. Biskind; M.D., Norman N. Epstein, M.D., and 
Wm. J. Kerr, M.D., F.A.C.P., San Francisco , California 

Patients undergoing routine antisyphilitic therapy occasionally develop 
hepatic disturbances. The liver of the individual with syphilis may be 
damaged by the disease or by untoward effects of antisyphilitic remedies, or 
by a combination of both. Latent disease of the liver may also be found in 
certain patients undergoing specific treatment, in whom the usual methods of 
clinical examination fail to reveal these pathologic processes. The clinical 
recognition of the acute phases of hepatic disease offers little difficulty. 
After the subsidence of the acute process, however, the determination of the 
exact status of the liver requires careful study. 

Rose Bengal Liver Function Test 

Many methods have been devised to evaluate the functional capacity of 
the liver in order to obtain some evidence of its morphologic state. In the 
Out-Patient Clinic for Syphilis in the University of California Medical 
School the rose bengal dye test has proved to be a reliable and practical 
method of studying liver function for the past 10 years. The dye, di-iodo- 
tetra-chlor -fluorescein, is eliminated from the blood stream only by way of 
the biliary tract. The rate of disappearance of rose bengal from the blood 
stream is proportional to the excretory function of the liver in the absence 
of mechanical obstruction to the bile ducts. The dye is nontoxic in the dos- 
age sufficient for the test. It does not deteriorate on standing or upon 
sterilization. It is inexpensive, readily obtainable, and is not irritating to 
the veins. It is rapidly excreted only by the liver, and the color remains 
unchanged in the body during the period of observation so that it is easily 
detected in the blood plasma or serum. It has a slight photodynamic action 
on red blood cells. For this reason the patient is instructed not to expose 
himself to bright sunlight within two or three hours after administration of 
the dye. This is especially important if the dye is retained in the circulation 
for more than the usual period. No severe reactions have been encountered 
by us except in two patients who went directly into bright sunlight following 
injection of the dye. In these cases an edema of the face occurred which 
persisted for several hours. 

* Received for publication October 23, 1933. 

From the Division of Dermatology, the Department of Medicine and the Department of 
Pathology, University of California Medical School, San Francisco. 
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The exact technic of the test has been described recently 1 and need not 
be repeated in detail here. It is sufficient to state that 10 c.c. of a 1 per cent 
aqueous solution are injected intravenously over a period of 30 to 40 sec- 
onds. Blood samples are withdrawn at two, eight and sixteen minutes 
after the injection. The dye reaches its maximum concentration in the 
blood stream approximately two minutes after administration. This two- 
minute specimen is used as the standard against which the eight- and sixteen- 
minute specimens are compared. This procedure eliminates the error that 
is encountered by the use of an artificially prepared standard. The com- 
parison is carried out at present by means of a comparing spectroscope 1 
which eliminates certain errors found in the colorimetric method. The 
presence of biliary pigments or other substances which interfere with the 
matching of colors is no longer a hazard. From experience in several 
hundred cases, a retention in the blood stream of less than 55 per cent of 
the dye at the end of eight minutes, and 35 per cent retention at 16 minutes 
is considered normal. Retention above these figures is abnormal and indi- 
cates an abnormal function of the liver. According to the findings observed 
by the use of this test, the cases will be designated as having a normal, 
slightly abnormal, or a definitely abnormal liver function. 

In 1926 one of us 2 reported the results of a liver function investigation 
among a number of patients with syphilis using the rose bengal dye test. 
These patients were young adults, for the most part, with early syphilis. 
The results . revealed : first, that latent hepatic disease could be detected by 
the test ; second, that in patients who have developed arsphenamine jaundice 
the liver function may return to normal upon' clinical recovery; and third, 
that an arsphenamine dermatitis is not always associated with a disturbance 
of liver function. 

Other Liver Function Tests 

In the past 10 years this field of investigation has attracted many work- 
ers. The determination of bilirubin in the blood stream by the van den 
Bergh method is generally used as an indicator of liver function. Chargin 
and Orgel, 3 Gerrard, 4 Dixon, Campbell and Hanna,' 5 Irgang and Sala, 6 and 
others using this method feel that the presence of a latent jaundice indicates 
damage to the liver, and that intensive antisyphilitic treatment should be 
stopped when this is present, but may be resumed when the bilirubinemia 
returns to normal. Generali)’-, it may be said that the determination of 
bilirubin in the blood will indicate the onset of an icterus, and thus warn 
against continuing arsenical treatment, but that it fails to demonstrate 
slowly progressing damage within the liver. 

Greenbaum and Brown 7 used the phenol-tetra-chlor-phthalein dye test 
and found that a toxic icterus often leaves permanent dysfunction of the 
liver unassociated with clinical manifestations. Zieler 8 states that the de- 
termination of urobilinogen in the urine can be used as an indicator of liver 
function. 
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Present Investigation 

The present investigation has been carried out upon patients in the 
Out-Patient Clinic for Syphilis at the University of California Medical 
School. For the most part they were older and had their infections for a 
longer period than the series reported in 1926. The investigation has the 
following objects: 

First: To demonstrate latent liver dysfunction in the absence of clinical 
signs. 

Second: To determine the degree of disturbance of liver function in 
patients with syphilis of the liver and to 'observe the effects of antisyphilitic 
therapy. 

Third: To determine whether clinical recovery from an arsphenamine 
jaundice is always accompanied by complete return to normal of liver 
function. 

Fourth: To determine the effect of long continued antisyphilitic therapy 
upon liver function. 

Clinical Material 

During the. past three years the rose bengal test was performed upon 152 
patients with syphilis. They were selected for study because they either 
were suspected of having hepatic involvement, or had developed jaundice 
at some time during the course of their treatment, or had been under 
antisyphilitic treatment for a long period of time. 

Classification of Cases 

Of the entire group, 102 were males and 50 were females. They were 
in the age groups shown by table 1. The greatest number were between 


Table I 
Age Groups 


Years 

10-19 

20-29 

30-39 

40-49 

50-59 

60-69 

70-79 

Male 

0 

5 

30 

28 

27 

9 

3 

Female 

1 

9 

10 

16 

14 

0 

0 

Total 

1 

14 

40 

44 

41 

9 

3 


30 and 60 years of age. When grouped according to the diagnosis made 
at entry, 13 were in the primary stage of syphilis, 11 were in the secondary 
period, 71 were classified as latent, and 57 as late, 21 of these latter having- 
some form of syphilis of the nervous system. 

I. Untreated Group: 

Eleven cases were examined with the rose bengal test before anti- 
syphilitic therapy had been administered. Eight of these showed a normal 
rate of excretion of the dye and presented no clinical evidence indicating 
hepatic disease. The three abnormal cases had enlargement of the liver 
and are listed in table 2. In two cases (70 and 156) the liver function 
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Untreated Group; Syphilis of the Liver 
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improved under therapy. ■ Case 128 was of particular interest as a splenec- 
tomy was performed and we had an opportunity to study the liver and spleen 
grossly and microscopically. Antisyphilitic therapy administered before the 
operation did not reduce the size of the spleen or improve the liver function. 
Immediately following the splenectomy, the dye retention became greater, 
but later improved. 

II. Treated Group : 

A. Those who had received little treatment. 

Twenty-two patients received a small amount of antisyphilitic therapy 
before examination for liver function. In five cases the type of therapy was 
unknown as it had been given to the patient before entrance to the clinic. 
In 17 cases arsenicals had not been given; one received mercury and potas- 
sium iodide, and the other 16 mainly bismuth. Only one patient of this 
group showed an abnormal retention of the dye, and his record is listed in 
table 3. The treatment he received before entering the clinic consisted of 
two months of mercury rubs in 1924, and 20 intramuscular injections in 
1930. Because of lack of clinical improvement on bismuth, the arsphena- 
mines were tried cautiously, and the combination of drugs produced im- 
provement in rose bengal excretion, but no clinical change. 

Two patients (53 and 109) received arsenic only in the form of tryparsa- 
mide. The former had been given 35 grams of tryparsamide and 26 
injections of bismuth before the first rose bengal test which was slightly 
abnormal. This was followed by 14 injections of mercury salicylate, 10 
of bismuth, and 40 grams of tryparsamide. The next test showed prac- 
tically no change. It is quite probable that in this case the impaired liver 
function was not produced by the tryparsamide, for its continued use did 
no further harm. The second patient was examined long after a small 
amount of tryparsamide had been given and showed a normal function. 

B. Normal liver function — usual antisyphilitic treatment. 

This group consists of 76 patients who received either arsphenamine or 
neoarsphenamine, and showed a normal rate of elimination of rose bengal. 
Table 4 lists the number of cases and the amount in grams of the arsphena- 


Table IV 

Treated Group; Normal Liver Function 

Amount of 
arsphenamines 
No. of cases 
Amount of 
arsphenamines 
No. of cases 
Amount of 
arsphenamines 
No. of cases 
Total; 76 cases 

Average: 9.5 grams of the arsphenamines per patient. 


2-4 gm. 

4-6 

gm. 

6-8 gm. 8-10 gm. 

10-12 gm. 12-14 gm 

6 

15 


8 9 

10 2 

14-16 gm. 

16-18 

gm. 

18-20 gm. 20-22 gm. 

22-24'gm. 

9 

5 


1 2 

1 

24-26 gm. 

32-34 

gm. 

44-46 gm. 


1 

1 


1 



mines given. It is evident that a large amount of these arsenicals can be 
tolerated by some individuals without interfering with liver function. 
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C. Abnormal liver function; no history of jaundice. 

An abnormal liver function was found in 26 patients, none of whom 
gave a history of jaundice. These patients are divided into three classes,: 
(1) those with definitely abnormal retention of the dye; (2) those with 
slight retention of the dye; and (3) those who were abnormal and later 
returned to normal. In table 5 are listed 13 cases where the patients showed 
a marked retention of the dye. Physical examination revealed a large pal- 
pable liver in six of these patients, and two of them also had a palpable 
spleen. Five received injections of arsphenamine after liver function 
studies had been performed and in three of these (5, 74, and 99) the reten- 
tion became definitely worse, whereas in one (145) there was improvement, 
and in the fifth (27) there was but slight change. The 10 cases showing 
slight retention of the dye are not listed in detail as their exact status is 
difficult to determine. They will be kept under observation and reported 
upon at a later time. Three patients had a slightly abnormal retention of 
the dye at one time, and after further treatment *the liver function test 
showed normal figures. Two of these three patients were tested after reac- 
tions to the arsenicals and this may account for the slight abnormality. 

D. Abnormal liver function; history of jaundice. 

Fifteen patients who had jaundice were studied. In 14 of these the 
arsphenamines probably played a decisive part in the production of the 
jaundice. In one case (51) the onset of jaundice was not due to treatment, 
but the patient is included in this group for convenience. He had received 
a moderate amount of antisyphilitic treatment before liver function studies 
were made. The group is divided into three classes. In the first class are 
nine patients who showed a fairly rapid return to normal function after 
recovery from the jaundice. Table 6 shows the findings of this class. As 
was found in our earlier study, the young adult usually makes a complete 
recovery from the hepatitis and the arsenicals are often well tolerated later. 
All but one of these patients received less than four grams of the arsenicals 
before the onset of the jaundice. The next class consists of but two 
patients (52 and 67) listed in table 7. In the former, the liver function 
returned to normal after five years; in the latter it is not entirely normal 
after six years. These two patients probably suffered from a severe degree 
of liver damage which required a long period of time before the capacity of 
the liver was restored. The third class, listed in table 8, is made up of three 
patients who continue to have an abnormal retention of the dye following 
jaundice. In all three the syphilitic infection was of long standing, a large 
amount of arsenicals had been given previously, and a history of steady 
consumption of alcohol was obtained. This combination of factors proba- 
bly produced some latent damage to the liver, which was followed by a more 
acute condition. In all three patients the liver was enlarged and palpable; 
one (95) had a typical cirrhosis, and this is suspected in case 56. The for- 
mer died following a severe esophageal hemorrhage, and autopsy showed a 
toxic cirrhosis of the liver. The latter has been followed for three years 
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and tested frequently. There are periods when the excretion of dye ap- 
proaches normal and periods when it is markedly delayed. These patients 
certainly have suffered permanent damage to their liver. Of the first 
group of nine patients, four have since taken courses of neoarsphenamine, 
one has had bismarsen, two have had tryparsamide, and one of these has 
also had malarial therapy. The two remaining patients have been jaundiced 
at such a recent date that, although they have normal liver function, they 
have not been treated as yet with the arsphenamines. The first seven pa- 
tients indicate that when the dye excretion returns to normal the liver may 
tolerate the arsenicals without toxic effects. 

Comment 

The findings presented demonstrate that latent hepatic disease is not 
uncommon in patients under treatment for syphilis. In the entire series of 
152 patients, 46 were found to have an abnormal liver function as demon- 
strated by protracted retention of rose bengal dye in the circulation. Seven 
of these patients presented other definite clinical evidence pointing toward 
a pathological process in the liver, and 13 had a history of jaundice. The 
remainder, or 26, had an impaired liver function which was detected only 
by the rose bengal test. This latter group may be definitely injured by the 
injudicious selection of antisyphilitic remedies. 

Syphilis of the liver was found in but three patients, those listed in 
table 2. It was suspected in several others and probably played a part in the 
hepatic lesions of some, but this could not be proved. Of the three above 
mentioned cases, patient 19 showed marked improvement under treatment 
with potassium iodide and bismuth, and with this clinical improvement the 
retention of dye diminished. The patient listed as case 70 presents a dif- 
fuse hepatitis and will probably go on to a chronic state with cirrhosis. In 
the third case (156) there was improvement under treatment with potassium 
iodide. 

As observed in a previous series of patients, 2 there is a return to normal 
function after an arsphenamine jaundice in the majority of cases. The 
age, the amount of arsenicals received, alcohol consumption and the previous 
state of the liver are some of the factors which determine whether a complete 
recovery of liver function will occur. The ability of these patients who do 
recover to be treated again with the arsenicals without producing clinical or 
laboratory evidence of impaired function strongly suggests that complete 
healing had taken place. In a certain percentage of cases permanent liver 
damage occurs and further treatment may be very harmful. 

On many occasions an abnormal retention of the dye in conjunction with 
the history and physical findings has helped us to decide upon the type of 
antisyphilitic therapy to be instituted or resumed. Following an arsphena- 
mine hepatitis as indicated by jaundice and an impaired liver function, the 
arsenicals are not administered until the dye excretion has been demonstrated 
to be normal. Indiscriminate treatment with arsphenamines can do these 
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patients considerable harm, notwithstanding the fact that in certain types 
of cases arsenicals should he given as soon as possible. The patient with 
early syphilis developing jaundice during the first course of arsphenamine 
is in urgent need of the arsenicals, and with recovery of liver function may 
again tolerate them. 

The treated patients who showed evidence of liver damage received more 
of the arsenicals than those who showed a normal liver function. However, 
in this latter group there are many who have also been given large amounts 
of the arsenicals. 

Summary 

1. The results of the rose bengal liver function test in 152 patients with 
syphilis are reported. 

2. Latent hepatic disease was demonstrated in 26 patients by means of 
this test. 

3. Large amounts of the arsphenamines may be tolerated without ap- 
parent ill effects upon the liver. 

4. In the presence of latent hepatic disease the rose bengal liver function 
test is a valuable aid in the care of the patient with syphilis. 

5. In 20 patients with clinical evidence of hepatic dysfunction the find- 
ings obtained with the rose bengal liver function test paralleled the clinical 
picture. 

6. Although the majority of patients recover from an arsphenamine 
hepatitis a small number suffer permanent liver damage. 
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THE TREATMENT OF CIRCULATORY FAILURE * 

By Louis M. Warfield, A.B., M.D., F.A.C.P., Milwaukee , Wisconsin 

For years investigators have been trying to unravel the processes which 
go on in the body following the initial shock of a violent injury, and further 
what takes place in the body in the condition known as secondary shock. A 
considerable measure of success has crowned the efforts, until now it is very 
generally agreed that not toxemia 1 but blood volume changes due to loss of 
fluid in the injured part play the chief role. With this concentration of 
blood there is also hypocliloremia, low venous pressure, insufficient venous 
return flow to the heart and therefore rapid heart action and apparent circu- 
latory failure. The practical application of the knowledge gained by the 
physiologists has lagged far behind. A great inertia takes hold of those 
who write textbooks so that it is often many years before radical changes, 
in methods of therapy particularly, become an integral part of the sections 
on treatment. 

It would carry us too far to go into the details of the newer physiology 
of muscle contraction 2 ; suffice it to emphasize that an adequate supply of 
three substances is essential for all muscle work — glucose, insulin, and oxy- 
gen . 3 The heart muscle is no different from the skeletal muscles in its de- 
pendence upon these three substances. It differs fundamentally in several 
particulars. First, it is made up of cells which have no membrane around 
them comparable to the sarcolemma in skeletal muscle. Second, the nerve 
supply, so far as known, has no end-plates but is motivated by specialized 
nerve tissue. Third, a stimulus applied to the heart produces maximum 
contraction, however slight the stimulus may be. Fourth, the heart muscle 
is much less tolerant of oxygen debt than skeletal muscle and it is more 
sensitive to accumulation of lactic acid. It is like the skeletal muscles in 
that the strength of the contraction is dependent upon the initial length of 
the fibers, and also in that up to certain limits the more the fiber is stretched 
the stronger the contraction (Starling's law). In normal heart muscle it 
appears impossible to do permanent harm by any load placed upon it. The 
factors of safety in the body, particularly the vital capacity of the lungs and 
the sensitivity of the respiratory center to decreased pH of the blood , 4 cause 
the whole body to stop before the heart muscle is damaged. 

The adequate stimulus to ventricular contraction is diastolic filling which 
is dependent upon venous return flow. The normal state of the circulation 
depends upon the condition of the peripheral vessels (vasomotor tone) as 
well as upon the heart. There are further imponderable factors in the body 
which von Bergmann calls " humoral ” and Fr. Kraus calls “ protoplasm dy- 
namics ” which play a part in cardiovascular decompensation as well as the 
factor of oxygen exchange in the tissues themselves. No amount of extra 

* Read at the annual meeting of the American Therapeutic Society, Milwaukee, Wis- 
consin, Tune 9 and 10, 1933. Received for publication September 14, 1933. 
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work so far as known causes the normal heart to hypertrophy, and the 
cardiac glycogen can not be reduced by any demand put upon it provided 
there is an adequate supply of oxygen.- The reserve is so great that, pro- 
vided adequate supplies of oxygen, glucose and insulin are furnished, it per- 
forms extra work without becoming measurably hypertrophied. It is other- 
wise if the muscle is overstretched or damaged by some previous bacterial 
infection, or. if the circulation in the coronary arteries is diminished while 
the muscle is being loaded. Eyster 5 has shown that sudden overstretching 
of the normal heart of a dog by any method which rapidly increases diastolic 
volume will cause hypertrophy when the animal is immediately exercised to 
the point of exhaustion before time for compensation adjustment is given. 

So far as our present knowledge goes acute dilatation of the heart is the 
result of anoxemia 6 (this is contrary to the statement in most textbooks) or 
of excessive load on an already damaged heart. Acute dilatation does not 
occur in febrile infections when the heart was previously undamaged, except 
in the antemortem state when anoxemia supervenes. 

For convenience, circulatory failure may be divided into (a) central and 
(b) peripheral; but no clear cut distinction can be made, and as a matter of 
fact the whole cardiovascular system is a unit and cannot be separated too 
sharply into its two chief parts. Yet, as a matter of clinical as well as ex- 
perimental knowledge, one or the other part usually fails first. It is then 
often possible at the bedside to evaluate the more important feature of the 
failing circulation. No intelligent . treatment can be administered unless 
there is understanding of the factors which produce, on the one hand cen- 
tral or heart failure, on the other hand peripheral failure. 

It is well known that all the blood in the body is not in active circulation 
under conditions of ordinary life. 7 What Krogh demonstrated for muscle 
and Richards for kidney glomeruli is true for the body as a whole. The 
value of 75 to 85 c.c. of blood per kilogram of body weight as the blood vol- 
ume of a resting, fasting, recumbent person represents only the “ effective ” 
volume. How much blood is stagnant or very sluggishly circulating in the 
various depots of the body is a matter of pure guess. Since Barcroft de- 
scribed the spleen of the dog as the important depot in that animal, whence 
a considerable amount of blood could be rapidly thrown into circulation, in- 
creasing attention has been paid to the storage areas in the human body. 
Eppinger 8 conclusively proved that in man the spleen was of no importance 
as a depot. Wollheim 0 has shown that the subpapillary capillary plexus of 
vessels in the skin is probably the most important depot under ordinary con- 
ditions. The splanchnic area has long been known to be a huge bed capable 
of containing a large part of the blood. These are the two most important 
depots. The liver is to be considered also as well as the lungs under certain 
pathological conditions. 

The subject of heart failure would seem to be rather a trite one except 
for the fact that new concepts are being established which possibly give us a 
little better understanding of the condition and a basis for more rational 
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methods of treatment. Within the past few years, in 1928 , Wollheim, 10 ' 11 
as the result of work in von Bergmann’s clinic, divided cardiac decompensa- 
tion into two groups which he called plus and minus decompensation. His 
reason for this division is that he found in certain cases that the blood vol- 
ume was definitely increased, while in other cases it was definitely decreased. 
Eppinger and Schurmeyer, 8 using the CO method of estimating blood vol- 
ume, showed that hypertonics have already in circulation a larger blood 
volume than normal and this is not increased much by exercise or the ap- 
plication of heat, in contrast to the man with normal pressure whose blood 
volume under such conditions increases 15 to 20 per cent. 

The chronic plus decompensation cases, which are the most common, are 
those whose breakdown is the result of excessive strain such as occurs in 
hypertonia, in aortic insufficiency, and in most cases of mitral stenosis espe- 
cially when combined with insufficiency and a large left ventricle. 

The chronic minus decompensation cases are seen in primary disturb- 
ances in oxygen exchange in the lungs, in pulmonary stenosis, pulmonary 
sclerosis, not infrequently in mitral stenosis, in emphysema, and in thyro- 
toxicosis. In the acute form they are seen in lobar pneumonia, in the 
bronchopneumonia of grippe, in toxic infectious diseases and in circulatory 
shock. The blood volume may be as low as 40 to 50 c.c. per kilogram of 
body weight. 

The plus cases are characterized by dyspnea, orthopnea, edema, disten- 
tion of the veins in the neck, and cyanosis, especially of the lips- and acral 
parts. Pressure of the liver, as Plesch showed, increases the distention of 
the veins on the right side of the neck. These patients are more comfortable 
when sitting up with the legs hanging down as the blood volume is then re- 
duced from 400 to 1000 c.c. (Wollheim), by the filling of the subpapillary 
skin plexuses of the legs. 

The most striking characteristic of the chronic minus cases is the ab- 
sence of dyspnea when at rest. These patients are comfortable lying flat in 
bed. There is no distention of the neck veins. Cyanosis is found in patches 
in the skin. The blood pressure is not much, if any, decreased below the 
normal figure in compensation because the arterioles still retain their tone. 
It may even be higher than in the compensated state. 

Such cases are considered to be instances of vascular insufficiency with 
blood held bad-: in the depots, in contradistinction to cardiac insufficiency 
where more blood is actually in circulation. 

As most of the cases of central cardiac failure which are seen in patients 
are those of plus decompensation, the treatment is that well recognized for 
such cases, namely: digitalis in adequate dosage, strophanthin (ouaibain) in 
certain emergency cases, venesection, diuretics, carbohydrate diet limited in 
amount. Under certain conditions the oxygen tent or oxygen chamber is 
of °reat value. Wiener 12 has recently called attention to the value of small 
doses of insulin followed by intravenous glucose. 50 to 200 gm., in the treat- 
ment of these cases. It is known that glucose is used up in heart muscle in 
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direct proportion to work done. It has also been shown that there is in- 
creased lactic acid in the blood in these failing hearts 3 ’ 13 and it is known 
that the heart muscle is quickly poisoned by a very slight excess of lactic 
acid. The sluggish coronary circulation leads to anoxemia and thus to the 
consequent dilatation with further decrease in stroke and minute volume. 
The administration of oxygen, glucose and insulin is logical treatment and 
has a sound experimental basis. 

The treatment of the minus decompensation cases, those characterized 
by lessened blood volume, presents an entirely different problem. While 
Wollheim is probably correct in. dividing the cases as he does on the basis of 
much careful work, yet one must bear in mind that a sharp distinction can- 
not always be drawn between cardiac and vascular insufficiency. There 
is, for example, minus decompensation in infarct of the heart, in subacute 
bacterial endocarditis, often in recurrent rheumatic endocarditis and in ma- 
lignant endocarditis. These are cases of cardiac failure where there is defi- 
nite damage to the heart, yet the blood volume is low. The collapse is not 
peripheral but cardiac. The venous pressure is low. As digitalis decreases 
blood volume even in normal persons 11 and further reduces venous pressure 
it obviously would be contraindicated. 

There are cases, however, of chronic minus decompensation seen chiefly 
in the cardiovascular breakdown of thyrotoxicosis where patients are not 
usually dyspneic, where venous pressure is not high, where there is no cyano- 
sis or the cyanosis is distributed in patchy areas over the skin. In spite of 
the fact that the arrhythmia present is practically always auricular fibrilla- 
tion, experience has shown that digitalis has but little effect upon the symp- 
toms and signs. Subtotal thyroidectomy, preceded by iodine administered 
in some form, is the most successful treatment known at the present time for 
this type of cardiac failure. 

I wish to direct particular attention to the treatment of the cases of so- 
called heart weakness which often comes on in the course of most of the in- 
fectious fevers when the patients are seriously ill. But before discussing 
the treatment some reason must be given for the rather unusual conclusions 
which will be drawn. 

If one looks in the recent textbooks of medicine or therapeutics under the 
sections on treatment of the various infectious fevers, he will find the state- 
ment that the heart fails and that the heart should be stimulated. Practically 
all advise digitalis in some form, some extolling it as the ideal heart stimu- 
lant (Beckman), others saying that some give it prophylactically at the onset 
of fever, especially in pneumonia and that some do not (Musser). No- 
where does one find any other idea expressed but that the heart fails. 

Now let us examine these two, one might almost call them axioms in 
the light of modern physiological knowledge. First, as to the statement that 
digitalis is a valuable heart stimulant it may be said that all the information 
we now possess is that digitalis is not a heart stimulant. Its action is pri- 
marily upon the vagus nerves and upon the junctional tissues. Further it 
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reduces blood volume and may have some dilating action on the coronary 
arteries, but that is doubted. 14 True, in toxic doses it causes the heart to go 
into tetanic contraction due probably to the direct action of digitoxin upon 
the muscle. Holzbach 15 states that it is senseless to give digitalis for the 
purpose of protecting the heart. Randolph 16 has criticized the routine treat- 
ment of pneumonia with digitalis, stating his belief that it is ineffective and 
indeed not infrequently injurious. Christian 17 believes that digitalis does 
have some tonic action upon large hearts, tending to protect them from fur- 
ther dilatation. In this sense it may be called a heart stimulant but the 
hypertrophied heart is not the heart in a patient with serious infection. 

The next belief is that the heart fails in cases of serious infection. But 
does the heart fail as the initial circulatory sjunptom? Holzbach, Randolph, 
Wollheim, von Bergmann, Romberg and Passler, and many others say 
emphatically that the heart itself does not primarily fail in such diseases. 
It has been found in cases of secondary collapse in peritonitis that several 
conditions develop : ( 1 ) there is low blood volume due to loss of fluid into 
the tissues; (2) there is concentration of the blood; (3) there is loss of 
chlorides in the blood; and (4) there is low venous pressure. It is known 
that the heart has an enormous reserve force, that given oxygen, glucose, 
and insulin it is practically impossible to wear it down. It is known that 
stimulus to contraction comes from adequate diastolic filling. It is known 
that a certain head of pressure must be maintained in the coronary arteries 
in order that the organ may do its work. The deleterious effects of de- 
hydration and of disturbed mineral balance are beginning to be appreciated. 
In fevers when the heart apparently fails the four conditions cited above are 
all present. is It would therefore seem that the so-called heart failure is 
quite comparable to the condition described as secondary shock. It has 
nothing to do with the heart primarily but the effect upon the heart is neces- 
sarily profound. The decreased blood volume leads to decreased venous re- 
turn flow so that the heart is not dilated but is smaller than normal. The 
vasoconstrictor center in the medulla is stimulated so that the arterioles con- 
tract while the capillaries dilate due to the histamine-like substances produced 
by breaking down of the proteins by the bacterial toxins. In this stage the 
blood pressure is not materially changed, as I have repeatedly found. The 
venous pressure is probably low. However, the low blood volume and in- 
sufficient venous return flow cause the heart to beat faster in order to keep 
the minute volume sufficient to carry on the circulation. If the circulatory 
failure is greater the blood volume becomes less, the heart beats faster, the 
pulse becomes smaller, and the blood pressure falls. A point is reached 
when there is not diastolic pressure sufficient to keep circulation in the coro- 
nary arteries. Anoxemia of the muscle results, lactic acid is not carried 
away, it poisons the heart, and the muscle dilates. At autopsy the patholo- 
gist finds a dilated right heart and concludes that dilatation of the heart was 
a factor in the death. It is true, but that is a condition brought about very 
shortly before death. 
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The actual effects of the decrease; 1 in blood chlorides is not definitely 
known. It probably has to do with disturbances in acid-base equilibrium 
and would suggest alkalosis, yet determinations of the alkaline reserve in 
pneumonia have not shown any consistent changes from the normal. The 
blood chlorides appear to be necessary for phagocytosis. Fleming 10 has 
shown that very slight increase, a3 little as 0.01 per cent, greatly stimulates 
phagocytosis. ) 

Consider what usually happen,? when a person acquires some serious in- 
fection. Previously in good health, within a few days or a week or two his 
heart apparently wears out. In the light of what we know of the heart this 
seems quite incomprehensible. What we can understand is that as a result 
of the toxic products of bacteria the proteins of the tissues are broken down 
resulting in an increased osmotic pressure which draws fluid from the capil- 
laries thus reducing blood volume. 20 In the infectious fevers some such 
process as the following probably takes place. “As the provocative poison 
reaches the tissues (perhaps the muscles in particular) catabolic changes are 
initiated which increase the affinity of the tissues for water. This genera! 
demand upon the blood for water tends to reduce the blood volume, especially 
at the expense of the surface blood. The skin immediately becomes cooler, 
and this arouses the nervous regulation against cold, thus exaggerating the 
processes of vasoconstriction and hemo-concentration. This continues until 
the blood becomes warm enough for the nervous centers to interpret the 
temperature as comfortable or neutral.” (Barbour.) With reduced circu- 
lating blood volume and concentration of the blood, diastolic filling is pro- 
foundly disturbed. The heart speeds up its rate ; its nutrition suffers. The 
peripheral circulation then is the source of the initial circulatory failure 
which most people until recently have ascribed to the heart. 

Emphasis must be placed on the idea that the heart does not fail. Rom- 
berg and Passler 21 years ago showed that even in most severe experimental 
infections in rabbits the functional capacity of the heart does not suffer. If 
the conditions listed above which bring about the so-called heart failure could 
be brought back to normal, the heart would be found to be carrying on as 
usual. Recovery from disease means the return to normal blood volume, 
normal chlorides, normal concentration of blood, normal venous pressure. 

Treatment 

More than 20 years ago when typhoid fever was so prevalent, I thought 
that by using gravity to assist in venous return I might combat what ap- 
peared to be circulatory collapse. Hence when the pulse began to be in- 
creased I elevated the foot of the bed about 10 inches. That often proved 
sufficient treatment. If the circulatory failure became greater, the patients’ 
legs were bandaged from the ankles to the hips. I knew nothing of meas- 
urements of blood volume then, but recent studies by Wollheim 11 show that 
these procedures increase circulating blood volume. Fluids were pushed, 
high carbohydrate diet given, and every effort made to keep the patient from 
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losing weight. Those days are over but there are other serious infections to 
be treated and the problem in such cases is still how to treat the failing circu- 
lation in the most rational way. 

No experimentation is more difficult than that in the clinic on human 
subjects. Control cases exactly similar to those treated in any special man- 
ner are not possible to secure. By the omission of the special treatment in 
alternate cases an approximate control series can be obtained, but such alter- 
nate cases are not true experimental controls. Further, the human being is 
so constructed that one gets well in spite of what is done, another dies in 
spite of what is done. Yet there should be principles of proper treatment 
and it is to these principles that we now turn. 

What have we to do, and what means have we with which to do what 
should be done? 

Obviously circulating blood volume should be increased and the chloride 
content of the blood should be raised. To achieve these results we have cer- 
tain drugs and the use of fluids by intravenous administration. As digitalis- 
decreases blood volume its use is absolutely contraindicated except in cases 
where auricular fibrillation exists. The so-called vasomotor drugs increase 
the circulating blood volume. Into this class fall camphor and its substitute 
preparations, Cardiozal and Iiexaton, and likewise caffein, strychnine and 
Ephetonine. Graphic results of experiments in the clinic are published by 
W ollheim. 10 The most useful drug in my hands has been strychnine sulphate. 
It is said to increase blood volume (Woilheim). It should be given in large 
doses ltypodermically (gr. 1/15 to 1/10 to an adult every hour or two). 
This may seem heroic and not devoid of danger. Yet I have given gr. 1/10 
hypo, every hour for 36 hours; there was no evidence of strychnine poison- 
ing, and the patient, desperately ill with typhoid fever, recovered. The 
strychnine may have had no part in her recovery. Caffein-sodium benzoate 
and camphor preparations such as Metrazol are said to increase blood vol- 
ume but also are said to stimulate the vasoconstrictor center in the medulla. 
These drugs were highly extolled before it was known that in circulatory 
collapse the center is in a state of increased tone. Personally I have not used 
these drugs for some time. Adrenalin, ephedrin and pituitrin are recom- 
mended. In sudden collapse I have used both adrenalin and pituitrin with 
apparently good result. The action of both is transient, especially adrenalin. 
Pituitrin (pitressin) is said to have a too violent constrictor effect. Ad- 
renalin may be given in the fluid of intravenous transfusion with saline or 
glucose or the combination of the two. 22 This prolongs its action and 
simulates in some degree natural processes. 

The most logical and satisfactory method of increasing blood volume is 
by introducing fluids intravenously. Normal saline with glucose (dextrose) 
is always on hand. “Dextrose, intravenously given, resembles the anti- 
pyretics in that it reduces the temperature in fever, causing the blood to be- 
come more dilute than under normal conditions. This supports the con- 
tention that blood sugar plays a role in antipyretic action.” 20 It should be 
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given in large quantities, three to four liters or more in 24 hours. A resting, 
fasting person loses about three liters of fluid daily. We live in water. 
The consequences of even mild dehydration are serious. Many use glucose 
and saline but are content with a liter a day. I would urge larger quantities 
for obvious reasons. But saline-glucose has a decided drawback. The 
fluid does not remain in the blood for long but is drawn out into the tissues. 
The effect is not lasting. What is wanted is a fluid which contains colloids 
which will not only remain in the vessels but which may withdraw fluid from 
die tissues into the vessels. Naturally the ideal fluid is blood itself or blood 
plasma. Blood has been used repeatedly but the reasons usually given for 
its good effects included the supposed action of antibodies. The real rea- 
sons are that it not only increases and maintains blood volume, introduces 
important ions such as Ca, Na, K, but it adds oxygen carrying red blood 
cells. This last is not so important if there is no anemia. Lastly, it has 
been shown that acacia solutions also have the property of maintaining blood 
volume. Barbour and Baretz found that acacia similarly tends to dilute the 
blood in fever and to reduce the temperature, which it does not do in normal 
animals. Now there is available acacia solution which can readily be diluted 
to the proper 6 per cent by the addition of distilled water. This also has 
chlorides in solution. Not enough experience has accumulated so that we 
know how much or how often acacia solutions should be given. Practically 
it would seem that the amount could be controlled by hematocrit readings. 
These have now been simplified so that any laboratory should be able to per- 
form them. This is a clinical problem which must be worked out. Since 
ill patients have recovered without these transfusions it would be sensible to 
err on the safe side and give not more than 500 c.c. of blood (citrated or 
whole) or 500 c.c. of 6 per cent acacia solution every three to four days. In 
the meantime one should give daily intravenous transfusions of glucose and 
saline in large amounts and very slowly to reduce the possibility of “ speed 
shock.” 

Summary and Conclusions 

Cases of circulatory failure may be classified into two groups: (1) cen- 
tral, and (2) peripheral. The former is usually accompanied by increased 
blood volume, the latter by decreased blood volume. This does not hold true 
where the heart muscle is acutely damaged as it is in coronary occlusion or 
in purulent embolism of the smaller coronary arteries or in acute rheumatic 
heart conditions. 

The first group, called plus decompensation, is characterized by dyspnea, 
orthopnea, cyanosis of lips and acral parts, and increased venous pressure. 
The second group, called minus decompensation, has low blood volume, no 
dyspnea on lying down, patchy skin cyanosis, and low venous pressure. 
This last group includes fewer chronic cases than does the first group. The 
circulatory failure of thyrotoxicosis is the most commonly seen chronic 
form of minus decompensation. These two groups can usually be recog- 
nized at the bedside. 
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The acute cases of minus decompensation correspond to circulatory fail- 
ure in all the severe infections. It is peripheral circulatory failure, not fail- 
ure of the heart itself, and in this failure the following four conditions are 
found: (1) decreased blood volume and insufficient venous return flow; (2) 
hemoconcentration ; (3) decreased blood chlorides; and (4) low venous 
pressure. Arguments are advanced to prove that this condition is that of 
so-called secondary shock. 

Since this is true, it follows that the heart itself does not fail in infections 
until just before death. The measures which are very widely used to stimu- 
late the heart in infections must be futile : first, because the heart is not func- 
tionally impaired even in severe infections; second, because we know of no 
real heart stimulant even if we desired to stimulate the heart itself. 

The treatment of the plus decompensation cases is that commonly em- 
ployed for cardiac decompensation. 

The treatment of the minus decompensation cases should be directed to- 
ward correcting the four conditions listed above. In certain cases the head- 
down position and crowding fluids by mouth will suffice. In general, saline 
solution and 10 per cent glucose should be given intravenously (very slowly 
to avoid “ speed shock ”), in amounts up to 3 to 4 liters or more daily. Also 
one can use transfusions of whole or citrated blood or 6 per cent acacia solu- 
tion. Probably these transfusions should not be used in amounts greater 
than 500 c.c. and at 3 to 4 da)’- intervals. 

Drugs to be recommended are those which increase blood volume. 
These are strychnine in adequate doses, caffein sodiobenzoate, Metrozal, 
adrenalin and pitressin. Adrenalin may be added to the saline-glucose trans- 
fusion. 

Digitalis is considered to be contraindicated chiefly because it decreases 
blood volume. 
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SPOROTRICHOSIS 

REPORT OF A CASE ORIGINATING IN NEW YORK* 

By George M. Lewis, M.D., and J. Homer Cudmore, M.D., F.A.C.P.. 

Nezv York, N. Y. 

In a recent publication, Hopkins and Benham 1 reviewed the incidence 
of sporotrichosis in New York State, and found that only one culturally 
proved case had been reported previous to their communication. The first 
case was presented by Howard Fox 2 before the New York Academy of 
Medicine in 1921. The patient was a sailor and probably acquired the 
disease in the tropics. The two cases reported by Hopkins and Benham 1 
included one observed by Osborne in Buffalo in 1928, and one studied by 
them in New York City in 1929. The second case probably developed the 
infection in Monticello, New York. Cases having clinical evidence in favor 
of the diagnosis of sporotrichosis were reported by Turrell, 3 Lapowsky, 4 
Wise 5 (in whose case the symptoms were typical) and Walzer. 6 Mount’s 7 
report of an unusual type of sporotrichosis, although of great interest, was 
unfortunately deficient in laboratory confirmation. 

Clinical Types of Sporotrichosis 

1. Localised Lymphangitic. Most of the reported cases in the United 
States fall into this group in which a primary lesion or chancre appears on 
an exposed part of the body. This lesion is indurated; softening and 
abscess formation may take place ; an indolent ulcer may develop or it may 
vegetate. Rarely the disease remains localized to this single lesion. Usu- 
ally, after a week or more, a painless ascending inflammation develops in 
the regional lymphatics along the course of which secondary nodules form 
and undergo similar changes to those noted in the chancre. Regional lymph 
node enlargement is uncommon (an important diagnostic point in the clinical 
differentiation from tularemia, in which latter disease lymph node enlarge- 
ment is a constant finding). Systemic symptoms or involvement are un- 
common. There is little if any tendency to spontaneous recovery. Scarring 
of varying degrees of severity remains when the lesions involute. 

2. Disseminated Subcutaneous . In this variety, commonly observed in 
France, small, hard, painless, subcutaneous nodules of varying number 
appear in scattered locations over the body. Within three to six weeks, 
the skin becomes involved, the central part of the nodule softens and forms 
an abscess which may discharge if traumatized, forming a cup-shaped ulcer 
with a firm indurated border. New lesions may continue to appear in- 
definitely in the untreated patient. 

* Received for publication August 4, 1933. 

From the Department of Dermatology and Syphilology, New York Post-Graduate 
Medical School and Hospital, Columbia University, Dr. George M. MacKee, Director; and 
the Manhattan General Hospital. 
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3. Disseminated Ulcerating. Although similar to the preceding type, 
this form is distinguished by a tendency to early spontaneous ulceration of 
the lesions. The ulcerations vary in size and character a great deal. At 
times large crateriform ulcers develop simulating tuberculosis or tertiary 
syphilis. There is little if any tendency to spontaneous cure. In the un- 
treated patient the general health may become impaired, with the appearance 
of symptoms of toxemia. 

4. Epidermic. The primary lesion in sporotrichosis is practically al- 
ways subcutaneous. In some instances the epidermis at adjacent or remote 
sites becomes secondarily infected, papules, pustules and small ulcers devel- 
oping. Rare cases have been described in which the disease is limited to 
the skin, and in such instances tuberculosis is differentiated with difficulty. 
The mucous membranes may also become secondarily infected in cases of 
the disseminated or ulcerating varieties. The organism is said to be 
capable of remaining as a saprophyte in the mouth or other mucous surfaces 
after the disease is apparently eradicated, rendering the patient a possible 
“ carrier.” 

5. Systemic. At times the sporotrichium invades the deeper tissues and 
organs. In the majority of instances this occurs in the disseminated 
varieties when treatment is not promptly instituted. The differential diag- 
nosis must exclude cancer, syphilis, tuberculosis and other infections as the 
etiological factor. The bones or joints may be affected, the tibia being the 
most common site of the infection. Invasion of the muscles and glandular 
structures may occur and a number of instances of pulmonary involvement 
have been reported. Although a common site of involvement in laboratory 
animals, the epididymis is rarely affected in humans. Gastrointestinal and 
cerebrospinal involvement is said to be extremely uncommon. 

In the following report, which we believe describes the fourth culturally 
proved case of sporotrichosis originating in New York State, the patient 
had not been out of New York City for many months prior to the onset of 
the disease. 

Case Report 

History. Miss E. H., aged 34, single, an office worker, was first seen on January 
27, 1933. There were six granulomatous lesions on her right arm. The first lesion 
appeared four months previously on the extensor surface of the forearm (figure 1) 
as a small reddened point of indefinite nature, gradually increased in size, became 
pustular and finally formed a subcutaneous abscess. Within a month the five other 
lesions progressively appeared along the arm, the last one approaching the axilla. 
(Figure 2.) The patient had not handled raw fruit, vegetables, or flowers, nor had 
she come in contact with animals. She had worked in the garden a few days pre- 
viously, transplanting some cactus plants. While there, she wore rubber gloves. The 
initial lesion was above the skin covered by the gloves but she was unable to recall any 
scratch or abrasion. The lesions were ali incised with the exception of the last one. 
Despite the good drainage so established and the continuous use of wet dressings and 
antiseptic washes, healing did not take place. The lesions were not painful. 

Examination. The patient was well nourished, being about five feet six inches 
tall and weighing ICO pounds. The temperature was normal and the pulse rate was 
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72. She appeared to be in vigorous health. On the right arm were six cutaneous 
and subcutaneous well-defined tumefactions (figures 1 and 2), the largest being the 
initial lesion. This was situated on the extensor surface of the forearm, three inches 
above the wrist. The lesion was irregular in outline, of a dusky red appearance at 
the periphery and exhibited an ulceration in the mid portion. Thick ropy pus covered 
the ulcer and could be expressed from two sinus tracts present in the outer part of the 
lesion. Exuberant granulation tissue was visible at the base and bleeding was readily 
produced when this tissue was but lightly touched. On palpation, the mass was firm 



Fig. 1. Sporotrichotic chancre. 


but not cartilaginous and was freely movable. The remaining five lesions were 
smaller, were soft on palpation and had central openings from which thick, yellowish- 
white pus exuded; they were more superficial than the primary one. No pain or 
tenderness was noted upon manipulation. The masses were joined bv a well defined 
and distinct lymphangitis but there were no palpable lymph nodes. 
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Fig. 2. Secondary sporotrichosis lesions. 
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Cultural Findings. No fungi were found upon direct examination of secretion 
despite numerous attempts. At a later date, when the patient was under treatment, 
the process was repeated, using the technic advised by Lawless, 8 but without success. 
On culture, at room temperature, using Sabouraud’s glucose media, fungus colonies 



Fig. 3. Colony of Sporotrichium schcnkii, two weeks old. 


developed in 19 out of 20 tubes inoculated with pus. There was practically no bac- 
terial or mold contamination. Growth was noticed on the seventh day after inocula- 
tion as a moist, pin-point sized area with a fine fringe. The area slowly increased 
in size and in two weeks was 2.5 cm. in diameter, was of light brown color and the 
surface was moist and convoluted. Pigment developed slowly and the growth gradu- 



Fig. 4. Colony of Sporotrichium schcnkii four weeks old. Note the development of pigment. 
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ally became dark brown. At two months, white excrescences were present on the 

surface. Hie young growth had a rubbery consistency tending to friability with 
increasing age. 

Hanging Drop. Hanging drop preparations and specimens made by mixing a 
small portion of the colony with 15 per cent potassium hydroxide, revealed the wroup- 
mg of pear-shaped comd.a which were present at irregular intervals along the course 
of liypliae and also appeared as terminal triads and tetrads. Single fructification 



Fig. 5. 
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bodies were also observed, attached to the sides of the hyphae. The earlier prepara- 
tions exhibited a large quantity of fine, branching mycelial threads but in specimens 
taken from older colonies the picture was dominated by an increased number of spores 
with very few hyphae in evidence. The diagnosis of Sporotricliium schenkii was 
made. 



Fig. 6. Microphotograph of a hanging drop preparation made from sporotrichosis 
colony, showing branching mycelial threads and the development of groups of pear-shaped 
spores. 


Histological Examination. A small portion of the edge of the initial lesion was 
excised and examined by Dr. David L. Satenstein. His report follows : 

“The epidermis is irregularly acanthotic. The greater part of the cutis is 
filled with a dense cellular infiltrate. The blood vessels are markedly dilated, some 
approaching the size of sinuses. Scattered throughout the cellular infiltrate are many 
very smairblood vessels. The cellular infiltrate is composed of a great many mast 
cells, some connective tissue cells, a few plasma cells and in the central portion there 
is a large group of giant and epithelioid cells. There are also many polymorpho- 
nuclear "cells scattered throughout the entire zone. There is no degeneration and no 
abscess formation. The whole process is one of organizing granulomatous tissue 
with enormous numbers of mast cells. No fungous elements are noted in routine 
sections, in those stained by Gram’s method or by using polychrome methylene blue.” 

Animal Inoculation. Studies were made by Dr. A. E. Sheplar, who inoculated 
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a rat intraperitoneally with a saline suspension of a sporotrichosis colony on February 
27. The rat was found dead on May 22. The autopsy revealed a small abscess 5 by 5 
mm. between the skin and muscles of the abdomen on the same side as the site of the 
injection. This was filled with cheesy material. The under surface of the stomach 
showed several pin-head sized nodules. In the peritoneum of the inoculated side were 
several small abscesses about 2.5 by 2.5 mm. The testes were greatly enlarged (this 
enlargement was present for one and one-half months), covered with blood (due to 
hemorrhage three days previous to death), and filled, when incised, with pockets of 
pus. The other organs of the body appeared normal. 

Culture media' implanted with pus developed a growth similar in character to 
the original colony. 

Sections were made from the various organs and reported by Dr. Satenstein as 
follows : 

“ Sections of all specimens submitted were stained with hematoxylin eosin, 
Gram’s stain, and polychrome methylene blue. No spores or mycelial threads were 
demonstrated in any of the sections. The lungs, liver, and kidneys showed some 
congestion, the last named organ also exhibiting cloudy swelling of the tubules. 
Considerable granular degeneration was present in the central portion and giant cells 
were observed at the margin of a lymph node. A nodule near the pancreas consisted 
of granulomatous tissue composed of giant cell tubercles, surrounded by lymphocytes 
as well as isolated multinucleated cells. The testes, in the sections examined, showed 
an inflammatory reaction but no breaking down or abscess formation.” 

Additional Laboratory Examinations. The Wassermann reaction was negative 
upon two occasions. The white blood cells were 8,000. The differential count 
showed : polymorphonuclears 69 per cent, small lymphocytes 28 per cent, large lympho- 
cytes 2 per cent and basophiles 1 per cent. The blood sugar determination was 89.25 
mg. per 100 c.c. of blood. No tubercle bacilli were found in the pus, and guinea pig 
inoculations for tuberculosis were negative. Serum sent to the United States Public 
Health Service was negative for tularemia and undulant fever. 

Source of the Infection 

It is well known that the organism is a frequent saprophyte on many 
kinds of vegetation. In his comprehensive report and review of the litera- 
ture, Foerster 0 found the barberry shrub to be a frequent source of sporo- 
trichotic infection. Benham and Kesten 10 were able to inoculate the or- 
ganism on carnations causing bud rot. The higher animals are susceptible 
to the infection and some of the lower animals may also acquire the disease, 
the rat being particularly vulnerable. 

The most common site for the chancre to appear is on the thumb, the 
index finger and the back of the hand . 11 In our patient, the history dis- 
closed the fact that she had transplanted some cactus plants a few days 
before the initial lesion was first noticed. She wore rubber gloves to pro- 
tect her hands and since the first lesion developed on skin proximal to that 
covered by her gloves the cactus plant came under suspicion. We were, 
however, unsuccessful in proving this point although we inoculated over a 
hundred lubes of media with several hundred cactus spines. It is interesting 
to record that cactus plants were growing in the patient’s back yard for the 
past several years. The original source was unknown. Other plants 
handled were also investigated without any positive result. 
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Treatment 

Treatment consisted of: 

1. Potassium iodide (saturated solution), beginning with 30 minims 
daily, and steadily increasing to 90 minims daily. At this dosage symptoms 
of iodism developed. The dose was decreased to 7 5 minims and then 
gradually increased to the point of toleration. 

2. Roentgen-ray therapy (one and one-half skin units unfiltered) ad- 
ministered to each lesion. 

3. Tincture of iodine applied locally. 

At the end of two and a half months all lesions were healed. Iodide 
therapy was continued for a month longer. There has been no recurrence 
during the past three months. 

Summary 

A case of sporotrichosis of the localized lymphangitic type is reported 
from New York where the disease is of rare occurrence. We were able to 
find the reports of only three other culturally proved cases originating in this 
state. The organism was recovered on culture, inoculated successfully in a 
rat and was identified as S porotricliium schenkii. Treatment by means of 
iodides and roentgen-rays produced a disappearance of all lesions and there 
has been no recurrence to date. The source of the infection was not deter- 
mined. 
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THE RELATIONSHIP OF SEX TO DISEASE * 

By Edgar V. Allen, M.D., F.A.C.P., Rochester , Minnesota 

The relationship of sex to disease is frequently so striking that' the 
lack of major interest in this problem constitutes one of the peculiarities of 
clinical investigation. Many authors presenting this phase of certain dis- 
eases either have simply stated that a difference exists in the incidence by 
sexes, or have explained the difference with an eye on the disease under con- 
sideration, but have neglected the broad problem of the relationship of sex 
and disease. As a result, the explanations given have been in large part in- 
adequate. Those commonly given for the variation in incidence by sex of 
disease of the gall-bladder and of cirrhosis of the liver are typical. Accord- 
ing to these explanations, pregnancy and obesity cause the greater incidence 
of disease of the gall-bladder among females, and alcoholism explains the 
predominance of males among those who have hepatic cirrhosis; yet the 
ratios of females to males are about the same whether one is considering 
children or adults. 20 Consequently, all the factors given in explanation are 
valueless, and one’s cherished beliefs are shaken. 

Early in the course of this study it was apparent that if the surface of 
the problem were to be more than scratched it would be necessary to examine 
critically many phases of this interesting relationship. Also, it became obvi- 
ous that a complete survey of all the aspects of the problem was almost im- 
possible. Such a survey would entail complete examination of all publica- 
tions dealing with medicine, surgery, pathology and roentgentherapy. All 
too often the sex of the patient is not stated, terminology varies, and there is 
reduplication of cases in various reports. Occupation and age influence the 
distribution of cases according to sex, and these factors are frequently 
omitted from reports. Even if one could overcome these difficulties, one 
would find his data of incomplete value. Sex ratio must be corrected by a 
factor dependent on sex distribution. Unless the ratio of males to females 
approaches unity in an entire group or population, uncorrected figures of the 
sex ratio of disease are very misleading. If patients in a given clinic, hos- 
pital, or population included twice as many men as women, any disease affect- 
ing twice as many men as women would have a corrected ratio of incidence 
by sex of 1:1, whereas uncorrected data would give a ratio of 2 : 1. Hosoi 
and Alvarez 25 have pointed out that more interest in the relationship of sex 
to disease may stimulate the compilation of better statistical data, but that the 
obvious inadequacies of the material available handicap any present study. 
1 he absence of accurate data should not unduly discourage the investigator. 
J he chief interest lies in the presence of a pattern, manifested by trends or 
directions of the relationship of sex and disease. My study shows very 

* Submitted for publication March 29, 1933. 
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definitely that such a pattern exists which would in all probability be unin- 
fluenced by more trustworthy data. 

Data from The Mayo Clinic, which comprise a large part of this study, 
are subject in part to correction, since the ratio of males to females for a 
single year (1926) was 1.03: l.“ 5 However, it is apparent that whenever 
the uncorrected ratios of incidence by sex are not striking, it is quite possible 
that they are influenced by the various deficiencies indicated. 

I have considered in this study only diseases which affect structures com- 
mon to both sexes. I have further attempted to exclude diseases and struc- 
tures, such as carcinoma of the breast, which might be influenced by the dif- 
ferent physiologic activities of the two sexes, inasmuch as the function of 
breast tissue of the female and of the male is different. Similarly, ade- 
nomatous goiter has not been studied because adenomas tend to occur in 
colloid goiters, which are more frequent among females. 

Morbidity 

Diseases of the Digestive Tract. The excellent reports by Hosoi and 
Alvarez, and Gunther 19,20 facilitate greatly a study of the incidence by sex 
of gastrointestinal diseases. A glance at figure 1 shows that males are 


4.0 3.0 2.0 t.0 

Females • Males 
*from the Mayo Clinic 
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Males •' Females 
»* Hosoi and Alvarez 



Gasirojejunal ulcer 
fiemachromatosis 
Perforated duodenal ulcer 
Duodenal ulcer 
Sarcoma of esoptiapus 
Cancer of small bowel 
Diverticulae of colon 
Intussusception 
Sarcoma of Intestine 
Cancer of larje bowel 
Peptic ulcer of esophaous 
Primary cancer of liver 
Cirrhosis of liver (children) 
Cancer of pancreas 
Cirrhosis of liver (adults) 
Intestinal polyposis 
Demon tumors of stomach 
Cardiospasm 
Acute appendicitis 
Sarcoma or stomach 
Chronic ulcerative colitis 
Cancer of stomach 
Intestinal obstruction 
Typhoid fever 
Constipation 
Gastric ulcer 
Carcinoid tumor Appendix) 


Fig. 1 . Diseases of the digestive tract; ratio by sex. Males are preponderantly af- 
fected, but cholelithiasis and carcinoma of the gall-bladder are shown to be largely diseases 
of females. 


afflicted with diseases of the digestive tract more than are females. In 
fact, if gastric ulcer, the incidence of which varies greatly, and constipation, 
which is really not a disease, were removed from consideration, only carci- 
noid tumor of the appendix, carcinoma of the gall-bladder, and cholelithiasis 
remain as diseases affecting the female predominantly. The fact is that the 
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ratio of males to females, among cases of cholelithiasis, intussusception, and 
cirrhosis of the liver, is about the same whether one considers children or 
adults. 25 It is interesting that the tendency of a duodenal ulcer to perforate 
is almost twice as great in the male as in the female. According to Foshee, 14 
chronic gastric ulcer occurs in girls and boys in about the same ratio (ten 
boys: nine girls). The study of Pack and LeFevre 32 disclosed a high ratio 
of males to females among patients who had carcinoma of either the esopha- 
gus, stomach, colon, rectum, liver or pancreas; in patients who have carci- 
noma of the gall-bladder, the ratio of males to females is less than 1:1. 

Diseases of the Lung and Upper Part of the Respiratory and Digestive 
Tracts. In figure 2 it is shown that of the diseases of this group which have 



*fvom the Mayo Clinic 


Cancer of lip 

Cancer of larynx 

Cancer of tongue 

Cancer of tonsil 

Cancer of bronchi 

Actinomycosis 

Lobar pneumonia 

Bronchial asthma 

Cancer of pharynx 

Papilloma of larynx 

Pulmonary tuberculosis (adults) 

Bronchiectasis 

Tuberculous adenitis 

Pulmonary tuberculosis (children) 


Fir,. 2. Diseases of the lung and upper part of the respiratory and digestive tracts; 
ratio by sex. Only tuberculous adenitis and pulmonary tuberculosis of children affect 
females more frequently than males. 

been studied, only pulmonary tuberculosis in children 31 and tuberculous 
adenitis affect females predominantly, whereas bronchiectasis, pulmonary 
tuberculosis of adults, 10 papilloma of the larynx, carcinoma of the pharynx, 
bronchial asthma, lobar pneumonia, 30 actinomycosis, and carcinoma of the 
bronchi, the tonsils, the tongue, the larynx and the lip affect males more fre- 
quently than females in an ascending degree. The ratio of males to females 
among patients who have carcinoma of the lip is particularly striking 
(19.0: 1) and that of carcinoma of the larynx (10.0: 1) only slightly less 
so. Pack and LeFevre found similar ratios for carcinoma of the lip, tongue, 
pharynx, larynx and tonsils, as well as high ratios of males to females for 
the incidence of carcinoma of the floor of the mouth, buccal mucous mem- 
branes. antrum and superior maxilla, inferior alveolus, nasal septum and 
parotid gland, and for papilloma of the larynx. 

Diseases of the Blood, Blood Vessels and Heart. In this group of cases, 
only varicose veins and chronic mitral endocarditis affect females more fre- 
quently than males (figure 3). Considering the former disease, the ratio of 
females to males is high, probably because of the venous obstruction incident 
to pregnancy, and because of the great amount of subcutaneous fat which 
furnishes poor supporting tissue in the female. The high comparative inci- 
dence of valvular heart disease among females may be due to their greater 
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susceptibility to chronic arthritis, although such a condition is not commonly 
associated with valvular heart disease. The cases of chronic adhesive peri- 
carditis are from the report of Smith and Willius, 36 who selected the cases 
on the basis of records of postmortem examination. The high ratios of 
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Thrombo-angiitb obliterans 
Myocardial infarction 
Arteriosclerosis obliterans 
Angina pectoris 
Lymphatic leukemia 
Hodgkin’s disease 
Pericarditis 
Polycythemia 
Pernicious anemia 
Myelogenous leukemia 
Splenic anemia 
Mitral endocarditis 
Varicose veins 


Fig. 3. Diseases of the blood, blood vessels and heart; ratio by sex. The high inci- 
dence of diseases of the peripheral arteries and heart among males is striking. The term 
arteriosclerosis obliterans is used to denote sclerosis and occlusion of the peripheral arteries. 


males to females in the incidence of thromboangiitis obliterans, myocardial 
infarction, occlusive arteriosclerotic disease affecting the extremities, angina 
pectoris, lymphatic leukemia, Hodgkin’s disease, and polycythemia are strik- 
ing. Gunther 21 has expressed the belief that diseases of the arteries occur 
more frequently among men, whereas diseases of the veins occur more fre- 
quently among women. 

Although syphilis is not, strictly speaking, a disease of the blood, it is 
convenient to consider it under this heading. An excellent report of the 
incidence by sex of this disease has been given by Turner, 40 who studied 
10,000 cases, in 5,017 of which the patients were males and in 4,983, females. 
His figures for syphilitic meningitis, syphilis of the skin and mucous mem- 
branes (taken together), cardiovascular syphilis, syphilis of the central 
nervous system, general paresis and tabes dorsalis show that the ratio of 
males to females is 2.0: 1, 1.0: 1, 2.S: 1, 2.2: 1, 3.0: 1, and 4.9: 1 respec- 
tively. Syphilis affects the skeletal system of males more commonly than 
that of females. The ratio of females to males for latent syphilis is 1.7: 1. 

The greater immunity of the female to syphilis has been the subject of a 
treatise by Warthin, 41 who has reviewed the possible causes of such com- 
parative immunity. He felt that perhaps: “The Spirochcta pallidum is a 
pathogenic descent of some harmless spirochetal form inhabiting the female 
bodv ages ago, and in consequence woman establishes a more comfortable 
partnership with this organism than does man.” Pregnancy also appears to 
influence favorably the course of a syphilitic infection. However important 
these explanations are, the fact remains that most other diseases also affect 
men more commonly. The explanation is probably valid in all instances and 
constitutes one which I shall consider more in detail later. 

Diseases of the Bones , Joints and Urinary Tract. Of this group of dis- 
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eases only chronic infectious arthritis* and nonstructural backache affect 
women more frequently than men (figure 4). The latter disease may occur 


Gout, 

Cancer of bladder 
Osteomyelitis 
Renal tuberculosis 
Hypernephroma 
Perinephric abscess 
Glomerular nephritis 
Tuberculous arthritis 
Kidney stone 
Bone sarcoma 
Backache 

Chronic infectious arthritis 

S.o 2.0 1.0 2.0 3.0 

Females '■ Males Males '• Females 

*from the Mayo Clinic 

Fig. 4. Diseases of the bones, joints and urinary tract ; ratio by sex. 

among women more commonly, because it may be a manifestation of nerv- 
ousness and chronic fatigue, or because of pathologic or abnormal physio- 
logic conditions concerning the female organs of reproduction. The inci- 
dence of malignancy involving the osseous and urinary tracts is greater 
among males, as is the incidence of carcinoma elsewhere in the body. Pack 
and LeFevre found the following respective ratios of males to females for 
papilloma of the bladder, carcinoma of the bladder and hypernephroma: 
2.0: 1, 3.4: 1 and 2.0: 1. Although the incidence of pulmonary tuberculosis 
among adults is greater in males than in females (figure 2), the difference in 
incidence for the two sexes is less than that seen in renal tuberculosis. The 
figures on gout are those of Hench, 22 who collected 3,509 cases from the 
literature. Hench believes the ratio given in figure 4 is much too low, for 
the diagnosis as applied to females was frequently erroneous. The ratio for 
cases observed by him was 40.0 males to 1 female. Ehrstrom 13 gave for 
gout, a ratio of males to females of 20.0: 1. 

Miscellaneous Diseases. The ratios for most of the diseases in this 
group (figure 5) are not striking. Obesity, pityriasis rosea, and urticaria 
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bin. 5. Miscellaneous diseases; ratio by sex. 

* Data from the American Committee for the control of rheumatism. 
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affect females more commonly than males. Tumor of the brain, combined 
sclerosis of the posterior and lateral columns of the spinal cord, and glau- 
coma, are predominantly diseases of males. The high ratio of combined 
sclerosis is due in part to the greater incidence of pernicious anemia (figure 
3) among males. Obesity may affect females more frequently because of 
their more sedentary life, and because of their frequently abnormally large 
appetite in pregnancy. Pack and LeFevre have shown that adenomatous 
goiter affecting males is more likely to become carcinoma than when affect- 
ing females. Breitner and Just 3 found that carcinoma develops among 3.8 
per cent of females and 5.8 per cent of males who have nodular goiters. 

Functional Nervous Diseases. This is the single group of diseases in 
which females are affected more frequently than males (figure 6). Some 
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Raynaud’s disease 

Migraine 

Hysteria 

Exophthalmic goitrt 
Chronic nervous exhaustion 
Biologic inferiority 
Hypertension 


**from the Mayo Clinic 


Fig ; 6. Functional nervous diseases; ratio by sex. All of the diseases studied have a 
higher incidence for females than for males. Therefore, there is no space in the figure 
representing diseases which affect males predominantly. 


objection may be raised to the inclusion of Raynaud’s disease, exophthalmic 
goiter, and hypertension in this group of cases. However, Allen and 
Brown 1 have indicated the functional nature of Raynaud’s disease; exoph- 
thalmic goiter appears to be a manifestation of imbalance of the sympathetic 
nervous system, and essential hypertension in its early stages is definitely an 
evidence of disturbance of the sympathetic nervous system. The factors 
explaining the predominance of exophthalmic goiter among females have 
been discussed by Gardiner-Hill. 23 Riseman and Weiss, 35 in a review of 
the ratio by sexes in hypertension, found figures greatly at variance. In 
their series, 30 per cent were males. Draper 12 stated that of patients who 
have migraine, the ratio of females to males is 7.0: 1; among 1,000 cases 
seen at The Mayo Clinic, it was only 2.1 : 1. An interesting side light on 
the incidence of nervous disturbances by sexes was furnished by Gaupp, lc 
who noted that four men committed suicide to each woman, although women 
made more suicidal attempts (“ nicht ernste gemeinte ! ”). The distribution 
of diseases of the nervous system by sex has been furnished by Gunther. 15 

Comment. The study, thus far, has dealt with morbidity, and it ap- 
pears that the male is less favorably situated as far as most of the diseases 
under consideration are concerned. However, I have been dealing with a 
highly selected group of diseases, such as would bring the patients long dis- 
tances to large medical centers. A survey of all the illnesses in a community, 
or among large numbers of people under observation, might give entirely 
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different results. Sydenstricker 37 has shown, in such a study, that the male 
ratio of sickness is consistently less than that of the female. The records of 
Leipzic Local Sick Fund for the period of 1887 to 1905, covering the ill- 
nesses of 259,582 females and 952,674 males, show that the incidence of 
sickness among females was definitely greater than that among males up to 
the age of 55 years, after which the reverse was true. 87 Similar results were 
found in a study by the Metropolitan Life Insurance Company, dealing with 
376,573 persons, except that the incidence of sickness among females was 
found to exceed that among males only up to the age of 45 years. 87 Syden- 
stricker’s study of the children of Hagerstown, Maryland, disclosed that 
the incidence of most diseases among children under five years of age was 
higher among hoys than among girls, but that in adolescence there was a 
higher incidence among girls for all diseases for which comparisons are 
warranted. 38 Collins, who studied 5,071 school children, found that the 
incidence of sickness was consistently higher for girls than for boys. 0 Brit- 
ten found that rates of physical impairment are on an average higher for 
women than for men. 4 The figures of 935 German Krankenkassen for 
1930 are at variance with those just given. Among the 2,500,000 members 
there were 45.8 cases of illness for each 100 men, and only 40.7 cases for 
each 100 women. 20 These are insurance figures, difficult of evaluation be- 
cause of the influence which sick benefits have on the number of claims of , 
illness, and inasmuch as they contradict the experiences of other investi- 
gators, are probably influenced by peculiar circumstances. Britten’s study 
of the influenza epidemic revealed inferior resistance of the male. 5 The 
incidence of influenza was distinctly greater among females, but the mor- 
tality was higher among males. 

The available data, then, indicate that females are sick more than males. 
However, my study shows that among males there is a higher incidence of 
most diseases which might permanently influence health or endanger life. 

Mortality 

It occurred to me that if the conclusion just reached was entirely justified, 
the predominant morbidity ought to have a well marked influence on the mor- 
tality rates. The sources of my studies on mortality were the reports of the 
United States Bureau of Census and the United States Mortality Sta- 
tistics. 1 "’ 20 I have used the compiled data of 1920 in both instances, for no 
census report has been published since this date. It is obvious that the mor- 
tality figures for the same year must be used in order to secure the ratio of 
deaths to the entire population. The mortality among males is higher than 
that among females with the exception of persons aged 20 to 34 years, in- 
clusive. when the death rate among females is higher, apparently due to the 
mortality from childbirth.* The ratio of males to females (deaths of males 

* Stnio r Statistician Britten of the United States Public Health Service has pointed 
VoTfi i* " ,e t i:it "'creased mortality for females in the age group mentioned was true in 
1 but not true tn 1900, 1910 or 1930. 
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for each 100,000 males/deaths of females for each 100,000 females) is 
shown in figure 7, and indicates the increased mortality for males in all 
periods of life except during the inclusive ages of 20 to 34 years. 
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Fig. 7 . Ratio of deaths of males among each 100.000 males to deaths of females 
among each 100,000 females in the registration area of the United States for 1920. The 
mortality for males is more than one in all age groups with the exception of the inclusive 
ages of 20 to 34 years. The calculation by which the ratio was obtained is explained in 
the text. 


Further evidence of the higher mortality among men is the expectancy of 
shorter life for them. Wiehl’s 42 figures for 1927 show that at the age of 
10 years females can expect 55.32 years of life, and males only 51.88 years. 
According to this author, the expectancy for life of persons who reach ma- 
turity actually decreased between the years of 1921 to 1927, due to the 
greater mortality among men. Wiehl also showed that mortality begins 
earlier in life for men than for women. Bakwin 2 has shown that the de- 
crease in infant mortality has been greater for females than for males. 

Since the rate of death among males is higher than that among females, 
the ratio of males to females in the entire population ought to show a re- 
sulting shift. Actually this is the case. Males outnumber females in the 
total population at all ages up to 20 years, when the female population is 
greater. The difference, although slight, persists during the ages of 25 to 
29 years inclusive, when the number of males again exceeds that of females, 
with a rough parallelism occurring until the age of 55 years. At this point 
there is a gradually diminishing predominance of males in the population of 
the United States, until, at the age of 75 years, the females outnumber the 
males and continue to do so. Therefore, when the age of 100 years is 
reached, there are almost twice as many females as males. 

This studv now allows several conclusions. It appears that females arc 
sick oftener but less seriously than males ; but that most serious diseases are 
contracted by a higher proportion of males ; that the rate of mortality is uni- 
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formly higher for males than for females, with the exception of the age 
period of from 20 to 34 years inclusive ; that this increased mortality influ- 
ences the entire population, so that the ratio of females to males in the 
registration area of the United States gradually increases from the age of 
55 years onward, and that the expectancy of males at the age of 10 years is 
less than that of females by about three and a half years. 

The factors which are usually set down in explanation of the greater 
mortality of males are overwork, alcoholism, venerv, tobaccoism, exposure 
to the elements, industrial hazards, and irregular habits of eating and sleep- 
ing. It occurred to me that the validity of such an assumption could be 
tested by selecting patients who were subject to none of these factors. 
Consequently I have studied (1) intra-uterine mortality; (2) congenital 
deformities, and (3) mortality in the early years of extra-uterine life. 

Intra-Uterine Mortality. Holmes and Mentzer 24 have shown that from 
103 to 108 males are born for each 100 females, depending on the popula- 
tion studied. The mortality rates for males during intra-uterine life is 
consistently predominant, varying with the different months after concep- 
tion, from 375 to 118 males for each 100 females. These are important 
figures, having to do with a group of persons far removed from the influ- 
ences usually advanced as explanations of the greater rate of mortality 
among males. Here are data so striking as to seem erroneous were it not 
for the fact that they fit so easily into the pattern which is beginning to form. 
Here is evidence that the male is fundamentally the weakling of the two 
sexes. 

To digress from the subject of mortality for a moment: Congenital de- 
formities are tremendously predominant among males. The ratios (male to 
female) for congenital pyloric stenosis, Meckel’s diverticulum, Hirsch- 
sprung’s disease, esophageal diverticulum, harelip, cleft palate and renal 
agenesia 8 are 3.9: 1, 3.7: 1, 3.3: 1, 2.1: 1, 1.6: 1, 1.5: 1 and 1.2: 1, respec- 
tively. Here again are astonishing data, the validity of which can be tested 
by a study of mortality in the early years of life. 

Mortality in the Early Years of Life. In the registration area of the 
United States in 1920, 8,500 males and 6,700 females died for each 100,000 
males and for each 100,000 females, respectively, of that part of the total 
population which is less than one year of age. The corresponding figures 
for that part of the population less 'than five years of age were 2,300' and 
1,900, respectively. The ratio of males to females (deaths of males per 
100.000 males/deaths of females per 100,000 females) for that part of the 
population less than one year of age was 1.29: 1 and for the population less 
than five years of age it was 1.21 : 1 (figure 7). The data for infants less 
than one year of age are excellent for comparison, inasmuch as both girls 
and boys lead their existence largely in a crib; boys receive diets no different 
from girls, and both are equally protected from extraneous factors which 
might influence mortality. Yet the corrected ratio of mortality for boys to 
girls is 1.2°: 1. The lives of hoys and girls who are less than five years of 
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age are practically identical, aside from the fact that boys are possibly more 
subject to trauma by virtue of their greater activity, and are more exposed 
to infectious disease because of their wider contacts. Yet these factors, if 
they are present, influence the mortality of males favorably rather than un- 
favorably, for the corrected ratio of mortality for boys to girls is 1.21 : 1 ; 
less therefore than that for infants less than one year of age. 

General Comment 

The present study indicates that serious disease involving structures 
common to both sexes afflicts males oftener than females. That this is not 
due to some habit or habits of life peculiar to the male is indicated by the 
greater male mortality rate during intra-uterine life, and for the first five 
years of extra-uterine life, as well as by the predominance of congenital de- 
formities among males. 

The mechanism and cause of this inherent weakness of the male are diffi- 
cult to explain. Clarke 7 felt that inasmuch as males are larger than females 
at birth, intra-uterine nutrition would be more difficult and birth injury 
would be more common ; and that latent effects of unrecognized birth injury 
might account for the difference in mortality later. One might predicate 
that a wise Nature, knowing males to be numerically less important in the 
scheme of reproduction, is less careful of them, but it is strange that she 
should allow them to be conceived in superabundance, only to begin im- 
mediately to reduce their number by death. 

There is considerable evidence that the male is more highly differentiated 
from the neuter or species type than is the female. 27 ’ 34 Castration of the 
male produces far more extensive effects than does castration of the female. 
Furthermore, the castrated male takes on characteristics which are in many 
respects similar to those of the female. The gist of this hypothesis is that 
the male, representing advanced or more specialized development, is more 
susceptible to disease, in the same way that all organisms having highly spe- 
cialized tissues are more susceptible to derangement than are simple unicel- 
lular organisms. 

The metabolism of males, according to Draper, is 2 to 4 per cent higher 
than that of females. This difference is illustrated by the fact that whereas 
the egg is large, quiescent, and stores up energy, the sperm is small, active, 
and spends energy. Geddes and Thompson 17 have felt that femaleness is 
characterized by preponderant anabolism and maleness by preponderant 
catabolism. This increased catabolic tendency of the male might well in- 
fluence his resistance to disease. Whatever the explanation for the influence 
of sex on disease may be, it appears incontrovertible that there exists a sex- 
linked inferiority of the male; that mere maleness influences unfavorably 
the resistance of the organism to disease during all ages. 

One might object to the hypothesis that susceptibility to disease is deter- 
mined along with sex 1X ’ 2S ’ 33 only to be held quiescent for the many years be- 
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tween conception and the appearance of the disease; yet examples are common 
in medicine. An inherited tendency to baldness, hypertension, abnormal ar- 
teriosclerosis, and even brevity of life or longevity, may remain unrecog- 
nizable for years, only to come into view at a period of life which careful 
study of family records would have allowed one to predict. 

For each explanation of the lack of inherent vitality of the male there 
are objections, but these do not influence the fact ; the male is, by comparison 
with the female, a weakling at all periods of life from conception to death. 
Venery, alcoholism, exposure, overwork, and various other factors may in- 
fluence the susceptibility to disease and the greater mortality of the adult 
male, but they are only straws placed on the greater burden of his sex-linked 
weakness. There seems to be no doubt that, speaking comparatively, the 
price of maleness is weakness. Flow ironical therefore seems the precept of 
the apostle (I Peter: I, 13) : “Give honor unto the wife as unto the weaker 
vessel.” 

The possible facts brought out by this study are worthy of further in- 
vestigation. The results of various therapeutic endeavors need to be care- 
fully studied from the standpoint of how they are influenced by sex. W. J. 
Mayo has stressed the comparative seriousness of certain diseases when they 
affect males instead of females. More studies of the differences in physio- 
logic and chemical processes of the two sexes are urgently needed, 0 ’ 30 and 
there is a crying need for better medical statistics. Only in these ways can 
the full effect of sex on disease be adequately investigated. Finally, the 
therapeutic implications should not be overlooked. Hemophilia, purely a 
disease of the male, usually can be adequately controlled by ovarian therapy. 
The use of preparations of organs which determine the sex characteristics 
of the female may, in the future, be found of value in the treatment of 
thromboangiitis obliterans, angina pectoris, gout and arteriosclerosis, while 
the sex glands of the male given therapeutically to the female may favorably 
influence Raynaud’s disease, migraine, and functional nervous disturbances. 

Certainly this interesting phase of medicine has been too much neglected. 
It is to he hoped that the future will witness gratifying progress in the study 
and under standing of the fascinating problem of the relationship of sex to 
disease. 
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center, progressive sterilization of the meninges, with some recoveries, could 
be produced. 

Kolmer found it difficult to duplicate this treatment in human beings 
because here treatment is frequently delayed to the point at which the 
subarachnoid fluid is extremely purulent and accompanied by plastic exudate. 
He recommends the use of antipneumococcus serum to ever}’- 25 c.c. of which 
has been added 1 c.c. of 1 per cent optochin solution. Felton’s serum is 
preferable because of its high content of antibodies. Kolmer advised that 
the serum-optochin mixture be injected into the cisternal space, after drain- 
age, and that it also be injected into the carotid arteries. 

Case Report 

A. S.. white female, age 20, fell while dancing December 31, 1932, striking her 
head on the floor. A slight swelling appeared on the left forehead but no other signs 
developed until the afternoon of the following day (January 1, 1933) when she 
complained of a severe headache. 

Her past history was irrelevant except for frontal and maxillary sinusitis in the 
winter and spring of 1931-1932. 

She was first seen January 2, 1933 by one of us (N. McL.). Her temperature 
was 101°. The headache was persistent; there was tenderness over the right maxil- 
lary antrum and ethmoid area, and the right ear drum appeared to be bulging. The 
following day (January 3) the temperature was unchanged, the headache was of 
increased severity, and she complained of some disturbance in vision. The condition 
continued unchanged until the evening of January 5 when she had two severe chills 
and became increasingly stuporous. On the morning of January 6 the tenderness 
noted before over the right maxillary antrum and ethmoid region had shifted to the 
left side and there was a noticeable bulging of the left eyeball. Examination for 
evidence of sinus involvement was made at this time by Dr. J. W. Croushore and 
none was found. The patient continued to develop increased visual disturbance, 
stupor, and headache. Her temperature mounted to 102°. Vomiting developed. She 
was transferred to the hospital January 7, 1933. 

Examination on admission showed a well developed young white female, some- 
what disoriented and stuporous, whose temperature was 103.4° and pulse 70. The 
blood pressure was 130 systolic and 80 diastolic. There was a marked bulging of 
the left eye, a choking of the inner half of the left optic disc, slight nasal congestion, 
rigidity of the neck and back, sluggish knee reflexes, a negative Babinski and a 
positive Rernig sign. 

These findings, together with the history, warranted a diagnosis of meningitis. 
Spinal puncture was performed. There was no increased pressure and the fluid was 
slightly' opalescent. The laboratory findings are recorded in table 1. 

She was given 25 c.c. of 50 per cent glucose solution intravenously ever}- six 
hours, and an additional effort was made to reduce cerebral pressure by means of 
rectal instillations of 33 per cent magnesium sulphate solution. 

January 8: Patient was somewhat brighter. Temperature 102°, pulse 74. The 
physical findings were unchanged. The headache was still severe. The rectal instil- 
lations of magnesium sulphate were discontinued. Chloral hydrate in 15 grain doses 
was given for restlessness. Intravenous injections of 25 c.c. of 50 per cent glucose 
solution every six hours were continued, and a 5 c.c. ampule of 5 per cent Uritone 
solution was given intravenously every four hours. By late afternoon she was irra- 
tional, there was slight cyanosis, the temperature was 104.4°, and the pulse 96. There 
was a slight bloody discharge from her nose containing an occasional clot of blood. 
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Blood culture Jan. 7 and Jan. 9 showed no growth. 
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This epistaxis became more marked during the night so that it was necessary to pack 
the nose. 

January 9: Temperature 101.S°, pulse 72. The headache was severe, and the 
patient was somewhat irrational. Her left eye was still prominent and slight internal 
strabismus was noted. Rigidity of the neck was marked. The abdominal reflexes 
were hyperactive, the knee reflexes sluggish, the Rernig sign was positive and the 
Babinski negative. 

Spinal puncture showed the fluid cloudy and under increased pressure (34 mm. 
mercury). There was no evidence of subarachnoid block. Twenty cubic centimeters 
were withdrawn. The culture of the spinal fluid withdrawn on January 7 showed 
pneumococci. On typing, these were found to agglutinate with Type I and II sera. 

The use of Felton’s antipneumococcic serum was believed indicated, and after 
preliminary tests for serum sensitivity, 10,000 units were given intravenously at 11 
a.m., 3 : 30 p.m., and 7 : 45 p.m. All other treatment was discontinued. . 

January 10: Temperature 101.2°, pulse S2. The patient’s condition was essen- 
tial^ unchanged. The internal strabismus of the left eye was more marked. Edema 
of the nasal portion of left optic disc was still pronounced. Spinal tap showed cloudy 
fluid under increased pressure. Queckenstedt’s sign was negative. Ten thousand 
units of Felton’s serum were instilled intraspinally by gravity. At 2:30 p.m. 10,000 
units of Felton’s serum were given intravenously. She felt somewhat improved late 
that afternoon but by evening she was quite irrational. A drawing downward of the 
right corner of the mouth was noted. 

January 11 : During the night difficulty in swallowing developed. At 4:30 a.m. 
the temperature was down to 99.8° and the pulse 80. Her condition seemed improved 
in the morning. The headache was better. Strabismus of the left eye was still 
marked. Right facial paralysis with inability to purse the lips and contract the 
orbicularis oculi muscle was quite pronounced. She was given 10,000 units of serum 
intravenously. In the afternoon she began to complain of more headache. The 
temperature rose to 103° but the pulse for the first time was up to 108. 

January 12: Patient had urinary retention during the night and required cathe- 
terization in the morning. 

Temperature 102.4°, pulse 100. Blood pressure 124/74. 

Spinal puncture was performed : the pressure was up to 30 mm. mercury. Queck- 
enstedt’s sign was negative. Fifteen cubic centimeters of cloudy fluid were withdrawn 
(pressure reduced to 8 mm.). Ten thousand units of Felton’s serum were given 
intravenously at 10 a.m. and again at 6 p.m. 

January 13: Comfortable night. Temperature 101.4°, pulse SS. 

Cisterna puncture was performed and 20 c.c. of cloudy fluid withdrawn and 20,000 
units of Felton’s serum instilled. This was followed by dyspnea which was relieved 
by seven minims of adrenalin hydrochloride (1-1000) and % §T- of morphine. 

January 14: Temperature 99.S°, pulse 100. Spinal puncture was performed and 
20 c.c. of cloud}’, thick, yellowish, rapidly coagulating fluid were withdrawn. Queck- 
enstedt’s sign was negative. The cell count could not be done. Ten thousand units 
of Felton’s serum were given intravenously immediately following the spinal tap. 
The patient had a comfortable day. 

Tanuarv 15: Temperature 100.2°, pulse 100. Definite general improvement was 
noted. The headache was practically gone. Soreness and stiffness of the neck and 
back were still marked. The strabismus' of the left eye and protrusion of the eyeball 
were practicallv completely gone. The edema of the left optic disc bad cleared. The 
abdominal reflexes were hyperactive, the knee reflexes sluggish, and the Babinski 
negative. Kernig’s sign was negative on the left but positive on the right. 

Spinal puncture performed : pressure not increased ; Queckenstedt’s sign negative : 
fluid yellow and opalescent. Ten thousand units of Felton’s serum were given 
intravenously. 
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January 16: Temperature 99.8°, pulse 92. The patient was very comfortable. 
The reflexes showed the same responses as on the previous day. 

Spinal tap was attempted both in the fourth and third lumbar interspaces but was 
unsuccessful. Cisterna puncture was performed and 25 c.c. of clear fluid withdrawn. 
Because of the freedom from symptoms, and in view of the cisterna fluid findings 
and the drop in the non-filament percentage from 25 to 18 (table 1), no serum was 
given. From this day on, the non-filament percentage of polynuclear cells, in addition 
to the cerebrospinal fluid findings, was used as a guide in deciding the necessity for 
further serum treatment. 

January 17: Temperature 101.8°, pulse 110. A slight increase in the activity 
of the knee reflexes was noted. The right Kernig was only slightly positive. Slight 
improvement in the right facial paralysis was observed. The patient’s condition 
seemed satisfactory and she was quite comfortable. No spinal tap was performed and 
no serum given. 

January 18: Temperature 99.6°. The patient had a very comfortable day. The 
knee reflexes were active, the Kernig sign negative. The facial paralysis was un- 
changed. 

Spinal puncture showed opalescent fluid under normal pressure. Queckenstedt’s 
sign was negative. No serum was given. 

January 19: During the night the temperature rose to 103°. In the morning the 
patient showed an urticarial rash over the legs, thighs, arms and chest. For the first 
time there was noted a paralysis of the external rectus muscle of the right eye with 
inability to move the eyeball laterally beyond the midline. 

Spinal tap showed an opalescent fluid under no increased pressure. 

January 20 and 21 : Condition remained unchanged. The urticaria began to clear 
up but joint pains were quite marked. Salicylates were administered. 

January 22: The patient developed a mild coryza and occipital headache. Her 
condition was otherwise good. 

January 23: The patient’s condition was satisfactory although there was still a 
slight temperature rise. The abdominal reflexes were normal as were the knee re- 
flexes. The Kernig and Babinski signs were negative. The right facial paralysis 
showed slight improvement but the abducens paralysis remained unchanged. 

Spinal tap showed turbid fluid under no increased pressure. 

January 24, 25, 26: The patient’s condition showed steady improvement. 

January 27 : Facial and abducens paralysis improved. Spinal fluid clear, yellow- 
ish, and under normal pressure. 

January 28, 29, 30, 31 : Condition good. Facial and abducens paralysis improving 
slowly. 

February 1 : Condition good. Spinal fluid clear, pressure not increased. 

February 4: Spinal fluid clear. Pressure not increased. 

She was discharged from the hospital on February 5, 1933. Her physical con- 
dition was good. The facial paralysis was clearing rapidly but the right abducens 
paralysis was improving only very slowly. 

By April 1 her facial paralysis had cleared up completely. The right abducens 
paralysis also showed evidence of improvement, but this was not progressing as 
rapidly. 

Eye examination by Dr. Parker Heath on April 4, 1933 showed vision 5/6 in 
both eyes; measurement of muscle balance showed 14 degrees csophoria for distance 
and the same in accommodation. 

The ophthalmoscopic examination showed some loss of transparency along the 
course of the vessels, otherwise the findings were normal. 

Visual field studies showed nothing significant. There were no scotomata and 
the blind spots were normal. There was residual squint in the right eye. 

On April 3, 1933 stereoscopic roentgen-ray studies were made of the skull by 
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Dr. Edward G. Minor. There was no evidence of any definite sinus pathology nor 
of any recent or old fracture. 

Summary 

1. A patient with pneumococcic meningitis (probable portal of entry 
the paranasal sinuses), with the infecting organism pneumococcus Type I 
and II, was successfully treated by intravenous, intraspinal and intracisternal 
instillations of 120,000 units of Felton's anti-pneumococcic serum. 

2. Recovery set in after seven days of treatment and was evidenced not 
only by clinical improvement but by a reappearance of sugar in the cerebro- 
spinal fluid, a lowering of its cell count, and a drop in the percentage of 
non-filament cells in the blood smear. This latter finding, namely the non- 
filament percentage, 13 was relied upon as a gauge of the activity of the 
infection. As long as this figure remained between 8 and 16 it was felt 
that the infectious process was under adequate control. 

3. As a residuum of the disease, the patient had a right facial and a right 
abducens paralysis. The former developed on the fourth day and the latter 
on the day after admission to the hospital. The facial involvement cleared 
rapidly but the sixth nerve paralysis took fully two months longer for 
recovery. 
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CHICAGO AS A MEDICAL CENTER 


From a mere stockade with two blockhouses established as Fort Dearborn 
in 1803 by the United States Government, Chicago has had a noteworthy 
development. The many phases of Chicago’s phenomenal growth from an 
insignificant hamlet of log houses to a metropolitan center of great im- 
portance were dramatically portrayed at A Century of Progress from June 
to November of 1933. 

Of all the exhibits at the World’s Fair, none drew more close observation 
and widespread acclaim than those dealing with medicine, surgery, and the 
basic and allied sciences, most of which were located in the Hall of Science. 
In concise form these exhibits showed the lay public what medicine has ac- 
complished during the last 100 years, and how Chicago has contributed to 
that development. 

While the purpose of this article is to call the attention of physicians to 
the Chicago of today as a medical center, a brief word as to the development 
of medicine in Chicago may be in place. 

Medical Schools. Early medical needs were met by the Army surgeons 
and a few pioneer general practitioners. An important step was taken when 
in 1837 Daniel Brainard, a cultured, well educated man — lie had studied in 
Paris — who was already a leading surgeon in the Northwest, founded Rush 
Medical College. Dr. Brainard gathered about him a notable group of men 
and from 1837 to the present time Rush Medical has been a prominent 
school in Chicago and the Northwest. Its long association with the Pres- 
byterian Hospital and the Central Free Dispensary and its affiliation and 
later union with the University of Chicago, its voluntary raising of stand- 
ards, its four year course, its compulsory fifth year are among the epochs 
in its history and help explain its leadership in medicine, its production of 
notable practitioners and specialists of many types and its contributions to 
medical science and literature. 

In Dr. Brainard’s faculty for several years was a young man, N. S. 
Davis. It has well been said that two men of the type of Daniel Brainard 
and N. S. Davis, each determined to lead and unable to follow, could not 
be members of the same faculty. So N. S. Davis, taking with him such 
men as William H. Byford, H. A. Johnson and Daniel Rutter, left Rush 
Medical College and founded the Chicago Medical College. This school 
was to demand higher entrance requirements and to have a graded course. 
Whether Dr. Brainard did not believe in the principle of these changes or 
in the feasibility of putting them into practice at that time is not quite clear, 
but Dr. Davis did believe in the principle and did put them into practice. 
Later all colleges followed his lead. From its first course in 1859 to the 
present, the Chicago Medical College has had a career of progress and 
todav, as Northwestern University Medical School with magnificent labora- 

1033 



1034 


CHICAGO AS A MEDICAL CENTER 


tory and clinical buildings, a superior faculty and an enthusiastic student 
body, it is well known in the medical field. 

The College of Physicians and Surgeons, a proprietary medical school, 
was started in 1881, depending largely on the nearby Cook County Hospital 
for its clinical advantages. It had many outstanding didactic and lab- 
oratory teachers and did good work. In 1897 it became the Medical De- 
partment of the University of Illinois. It still has the advantage of being- 
located in “ the medical center of the west side,” close to the Cook County 
Hospital, but it now has splendid modern buildings of its own, embracing 



Fig. 1 . Rush Medical College, 


hospitals, research departments, out-patient department and library. It is 
a university of which the state is justly proud. 

Many small second or third rate medical schools sprang up in Chicago in 
the last 30 or 40 years of the nineteenth century. Several of these died a 
natural death. Others were given a lethal potion by the American Medical 
Association through its Council on Medical Education. Several schools 
were gathered into the Medical Department of Loyola University. This 
latter institution immediately began re-arranging, improving the physical 
plants, unifying work, raising standards, until today it is a Class A school 
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in high favor, with a good faculty and a worthy group of teaching hospitals 
under its control — Mercy, Misericordia, St. Anne’s, St. Bernard’s, St. 
Elizabeth, St. Mary of Nazareth, John B. Murphy, Alexian Brothers, 
Lewis Memorial and Oak Park. 

Following out the plan of President William R. Harper, the University 
of Chicago for some years confined its medical course to the work given in 
the Departments of Anatomy, Pharmacology, Pathology, Bacteriology, 
Physiology and Chemistry. For the last few years, however, it has given 
a full four year medical course on the University campus. A fine group 



Fig. 2. Montgomery Ward Memorial Building of Northwestern University Medical School, 
with Passavant Hospital in the background. 


of buildings was erected, largely through the efforts of Dr. Frank Billings. 
While research is stressed, undergraduate teaching is also carried out. The 
students at the end of the first two years choose whether they will remain 
at the University on the south side to continue work or will go to the west 
side to Rush Medical College. All students on finishing their four years 
are eligible for the degree of doctor of medicine conferred by the Uni- 
versity of Chicago. 

To these different medical schools and to their hospitals, laboratories, 
research departments and wards, the College of Physicians will be invited to 
demonstrations and clinical conferences that will surely be informing and 
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stimulating. It will also be of interest to many members to see the physical 
plants of some of the departments, and the equipment, and to learn the 
methods of teaching and investigation that are there in vogue. 

Hospitals. There are in Chicago more than 100 hospitals. Of these, 
in 1933, 62 were on the approved list of the American College of Surgeons. 
Discussion of these hospitals will be confined to those which will participate 
most actively in the meeting of the American College of Physicians. 

Cook County Hospital is a tax-supported institution maintained for 
the medical and surgical treatment of the indigent poor. It was founded 
on March 30, 1847. The City Hospital, opened in 1856, was purchased 



Fig. 3. Loyola University School of Medicine. 


by Cook County in 1866. Between the years 1863 and 1865 it had been 
used as a United States military hospital. 

In figure 4 are shown the seven buildings comprising the Cook County 
Hospital which is situated in the medical center of Chicago. The divisions 
of Cook County Hospital are: general, children, psychopathic, laboratory, 
tuberculosis, men's medical, and contagious. The hospital has a capacity 
of 3300 beds. The attending staff consists of 130 physicians who serve for 
a period of six years and are under Civil Service. There are 93 interns 
at present who serve an internship of 18 months each. In addition there 
are 33 residents. 
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It is impossible to estimate the enormous influence the County Hospital 
has had on the medical work of Chicago. Though often harmfully en- 
meshed in politics, though at times operating in an atmosphere of ex- 
travagance, mismanagement and graft, it has gone ahead caring for — and 
in general well caring for — an increasing number of the indigent sick 
through its attending and intern staff. The positions on each one of these 
staffs have always been coveted, not so much for the prestige attached to 
them as for the opportunity to increase clinical experience. The roll of the 
names on the attending staff includes along with forgotten political appoint- 
ees a goodly proportion of the city’s leading physicians, surgeons and 
specialists, with many teachers of outstanding ability. The list of ex- 
interns, whose appointment for years has been on the basis of competitive 
examination, is an impressive one, including names well known not only in 
Chicago and the United States but often abroad as well. In this list — we 
omit the names of those still living — we find among others Nicholas Senn, 
William E. Quine, E. Fletcher Ingals, Roswell Park, William T. Belfield, 
John B. Murphy, Frank Billings, John A. Fordyce, S. P. Black, Weller Van 
Hook, A. E. Iialstead, Adolph Gehrmann, H. T. Ricketts, and Theodore 
Tieken. 

There has always been carried out in Cook County Plospital some type 
of undergraduate instruction in amphitheater, morgue, ward or laboratory. 
This is true today. A recent development is the organization, not for 
profit, of the Cook County Graduate School of Medicine. Started in 1932, 
this school will, through the hospital staff, utilize the wealth of facilities 
afforded by the hospital. Short courses of a few weeks or longer ones 
of a year will be offered in clinics, wards, laboratories of various kinds, 
the out-patient department, morgue, etc. The fact that in the first year 
of its existence 250 physicians were enrolled seems to indicate that the 
school is meeting a demand and that it bids fair to prosper. 

Another public institution deserving of mention is the Municipal Tuber- 
culosis Sanitarium. This was opened in 1915 and is a specialized hospital 
with services for all stages of pulmonary tuberculosis. It has a capacity 
of 1246 beds. Its wards are open for teaching to the various medical 
schools of the county. 

Mercy Hospital (figure 5) is one of the oldest hospitals in Chicago, 
having been started in 1849 as the Illinois General Hospital of the Lakes. 
Under the management of the Sisters of Mercy it has grown to be a general 
hospital of 365 beds, caring for all types of disease except contagious. Its 
institute of radiation therapy, containing some of the finest roentgen-ray 
facilities in the United States, places Mercy in a position to treat any type 
of tumor or malignant disease. Its ample teaching facilities are utilized by 
Loyola University with which it is intimately related. Without disparage- 
ment of others, one may say there arc three names which by common consent- 
are associated with the development of Mercy Hospital, N. S. Davis, Sister 
Raphael, and John B. Murphy. Each one of these gave years of devoted 
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service to the upbuilding of the institution to the end that it might better 
take care of patients and spread medical knowledge through instruction in 
its wards and amphitheaters. 

Plans for St. Luke’s Hospital were consummated during the Civil War. 
A hospital to care for the sick soldiers of Camp Douglas was very much 
needed. As a result a frame building with a seven bed capacity was opened 
in 1864. Today St. Luke’s — by the way the tallest hospital in the world — 
has a bed capacity of 659 with investment in land, buildings and equipment 
of more than $5,000,000. On its staff are many of the leading practitioners 
of Chicago. Its intern service is eagerfy sought. Small clinics and ward 
clinics are open to undergraduates. Excellent work has been and is being 



Fig. 5. Mercy Hospital. 


done in roentgen-ray, pathological and other laboratories. The school of 
nursing is of highest rank. 

Michael Reese Hospital grew out of the first Jewish hospital estab- 
lished in Chicago, in 186S. This hospital was destroyed by the fire of 1871. 
Michael Reese, who died in 1873, left through his will a fund sufficient to 
erect a new building. The United Hebrew Charities of Chicago founded 
the institution, named it in honor of Michael Reese and made it non-sec- 
tarian. In the last few years, largely through special funds given by 
various donors, there has been a remarkable development of research work 
at Michael Reese, and various interesting clinical and laboratory investiga- 
tions are now being carried on. Among the special departments of the 
hospital may be mentioned the cancer clinic, the radium therapy, electro- 
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therapy and cardiac departments, the prenatal station and the department 
of pediatrics. The out-patient department, social service department and 
nursing school are all of high grade. 

Passavant Memorial Hospital (figure 2) was established in 1865, being 
at that time called the Deaconess Hospital. It was located in a frame resi- 
dence with a capacity of only 15 beds. When the founder, the Rev. Wil- 
liam A. Passavant, died in 1894 the name was changed. In 1926 the new 
Passavant Memorial Hospital was constructed on the downtown campus of 
Northwestern University. It has a capacity of about 250 beds; and its 
equipment for the treatment of patients is of the most modern type. It is 



Fig. 6. St. Luke’s Hospital. 


controlled in its medical management by Northwestern University and is 
well utilized as a teaching and research hospital by that University. 

It may be mentioned here that Wesley Hospital, founded in 1888 and 
a beneficiary of funds left by William Deering, is another hospital affiliated 
with Northwestern University. Its wards arc used for teaching. It is 
planned that ultimately it will be on the same campus with Northwestern 
P Diversity Medical School. 


Presbyterian Hospital was founded in 1883 by Dr. Joseph P, Ross, a 
member of the faculty of Rush Medical College, largely because he felt the 
need of a teaching hospital to care for the clinic patients of Rush. From 
a small beginning it has gradually enlarged until now it has 439 beds and. 
together with the building of Rush Medical College, occupies an entire block. 
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Its close association with the College, which controls its staff appointments, 
and with the Central Free Dispensary, and of late its affiliation with the 
University of Chicago have made it a center of teaching and research. Its 
wards are open to undergraduate students. Its training school is justly 
famed. 

The Research and Educational Hospitals (figure 9) had their origin 
oh July 5, 1919 when the State Department of Public Welfare and the State 
University agreed upon a plan for constructing and maintaining a group of 
hospitals, laboratories, library and allied institutions in the medical center of 
Chicago on the West Side. Their aim was to provide medical treatment for 



Fig. 7. Michael Reese Hospital. 


the indigent sick of the state, to educate practitioners in the prevention as 
well as the cure of disease and to foster research. Not all the hospitals and 
laboratories planned have been constructed, but a splendid beginning has 
been made. The clinical building for the medical department has been put 
up. In September 1924 the out-patient department of the Research and 
Educational Hospitals was established. The general hospital was opened 
in 1925. The Surgical Institute for Children was opened in the spring of 
1930. and in 1931 the Psychiatric Institute started receiving patients. 

The University of Chicago Clinics comprise a group of hospital and 
medical buildings situated for the most part on the University campus. The 
English Gothic style which is characteristic of all the University buildings 
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has been carried out very successfully in the architecture of the medical 
group. In addition to the service rendered to the public by the care of a 
large number of patients, the purpose of the clinics is to afford exceptional 
opportunities to students of medicine who are preparing for a career as 
practitioners, teachers or investigators. In all departments stress is laid 
upon research, and valuable studies are everywhere in progress. 

The Albert Merritt Billings Hospital, a unit of the University of Chicago 
Clinic, was opened in 1927 as a general hospital and has also been used for 
gynecology and orthopedic surgery. It includes an out-patient department, 
the Max Epstein Clinic. The pediatric department is housed in the Bobs 
Roberts Memorial Hospital for Children. The Nancy Adele McElwee 
Memorial and the Gertrude Dunn Hicks Memorial, together with the 



Fig. 8. Presbyterian Hospital. 


country home for convalescent children at Prince Crossing, in part owned 
by the University and in part controlled by them, offer unusual opportunities 
for the care and study of orthopedics as related to children. 

The Chicago Lying-In Hospital and Dispensary was founded in 1895 
in four rooms located in a poverty stricken neighborhood. Today it has a 
modern hospital with a capacity of 260 beds. It is an outgrowth of years 
of intensive effort on the part of Dr. Joseph B. DeLee and a group of 
devoted supporters. The Dispensary on Maxwell Street gives treatment 
annually to more than 3,000 women during confinement in their homes. It 
is a teaching institution, being attended yearly by about 250 students of 
universities of the central states and nurses from 16 affiliated schools of 
nursing. The Chicago Lying-In Hospital and Dispensary is independently 
owned but became a unit of the University of Chicago Clinics in 1926. 
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Also affiliated with the University of Chicago, though not on its campus, 
is the Children’s Memorial Hospital. This was founded in 1884 by Mrs. 
Julia F. Porter in memory of her son. It was reorganized in 1903 and its 
present name given to it. It is well known as a hospital in which excellent 
care is given to children not over the age of 13, and in which much inves- 
tigative work of importance in medicine, surgery and the specialties has been 
carried on. 

Under the guidance of the University of Chicago is Provident Hospital, 
founded in 1891 by a group of public spirited men of Chicago. Recently 
the hospital has moved into its new quarters and today is one of the most 
modern and outstanding negro hospitals in the world. It furnishes excellent 
opportunities not only for the care of negro patients, but for the training 
of colored interns and physicians. 

Medical Societies. Chicago deserves consideration as a medical center 
because of the number of medical societies and famous medical organiza- 
tions which have established their headquarters in that city. 

At the head of these in importance and influence is the American Medical 
Association, the largest medical association in the world, with headquarters 
at 535 N. Dearborn Street. It was founded in Philadelphia in May 1847. 
The nature of the American Medical Association, its growth and its objects 
are so familiar to physicians as to need little comment. The names of two 
Chicago men come to mind in connection with the work of the Association, 
one that of N. S. Davis, the founder, and the other that of George H. Sim- 
mons, for many years its secretary, whose genius guided the Association 
in its marvelous development. 

To many doctors the various councils and bureaus and special depart- 
ments are but names. If visitors from the College of Physicians will but 
go to the American Medical Association headquarters and see the well or- 
ganized, smoothly running activities of these various groups, they will be 
convinced of the magnitude of the undertaking and the efficiency with which 
the work is done. They will have renewed pride in our great American 
Medical Association. 

Several noteworthy journals are published by the Association. In ad- 
dition to the Journal of the American Medical Association , which was es- 
tablished in 1883 and is the leading medical journal in the United States 
and has the largest circulation of any medical journal in the world, the 
Association publishes' the well known series of “ Archives ” of various 
specialties, and the American Journal of Diseases of Children. It also 
publishes the Quarterly Cumulative Index Medicus, the American Medical 
Directory and Hygeia. 

The American Hospital Association, a charitable and educational asso- 
ciation of hospitals and hospital people, is located in Chicago at 18 E. 
Division Street. Organized in Cleveland in 1899 with a membership of 
nine people, it has grown until now it numbers 1,533 institutions in the 
United States and Canada, and 2,646 leading administrators, members of 
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boards of trustees and of medical and nursing staffs, and heads of de- 
partments. During the 35 years of its history the Association has spent 
more than a million dollars in the development of those principles and 
practices which have in a. very large way assisted more than 7,000 institu- 
tions. 

The American College of Surgeons with headquarters at 40 E. Erie 
Street has at the present time 11,214 Fellows, who are practicing surgery 
in North and South America. For 16 years the American College of 
Surgeons has conducted as one of its important activities the hospital stand- 
ardization movement. It has spent in 'the neighborhood of one million 
dollars in making thousands of individual surveys of hospitals. As a 



result it has been a powerful influence in eliminating commercial and unsci- 
entific features from many hospitals in this country. The standards of 
these institutions have been distinctly raised, and the care of the sick and 
the training of the staff and of undergraduates have been definitely im- 
proved. The College sponsors a number of other important activities. 
We mention the library and department of literary research which provide 
physicians with abstracts, bibliographies, package libraries, etc. There is 
also a department of clinical research which is investigating such subjects 
as bone sarcoma, the treatment of malignant disease, and the treatment of 
fractures. 

We should mention also Surgery, Gynecology and Obstetrics, the official 
publication of the American College of Surgeons. This monthly journal 
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was started in 1905, edited by “ active surgeons for active surgeons,” and 
today is recognized as one of the leading surgical publications of the world. 

There are many medical societies. Nearly all the specialties are repre- 
sented by local societies. The parent society of all, the Chicago Medical 
Society, has been in existence since 1850. At the present time there is a 
central body known as the Chicago Medical Society, with a membership 
which is considered to be the largest in the world. Scientific meetings are 
held each week. Then there are 15 branches of this central body, each 
branch selecting its own officers and holding scientific meetings once a month. 
The Chicago Medical Society cooperates with the State Society in various 
ways, as for instance through its Educational Committee, whose head- 
quarters are in Chicago. The Illinois Medical Journal, a monthly magazine, 
the official journal- of the organization, is published in Chicago. 
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Fig. 12. American College of Surgeons group, showing main building (left) ; John B. 
Murphy Memorial (center); and Surgery, Gynecology, and Obstetrics building (right). 


The Institute of Medicine of Chicago has been in existence for some 
15 years. It is modeled after the College of Physicians of Philadelphia, 
the New York Academy of Medicine and similar organizations. Its mem- 
bership of about 400 is carefully selected. It sponsors and encourages high 
grade practice of medicine, investigation in medicine and related sciences, and 
medical features that are of interest to the public. Though comparatively 
young, its activities have already been productive of great good. 

The visiting members of the American College of Physicians and their 
wives will find many interesting features in Chicago aside from its medical 
landmarks. A more detailed description of these will be given in a folder 
which is to be issued at the time of the meeting. We may mention here, 
however, the Adler Planetarium and Astronomical Museum, the Art Insti- 
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tute, the Chicago Historical Society, the Chicago Museum of Natural His- 
tory, The Field Museum, the Shedd Aquarium, the Museum of Science and 
Industry, The Oriental Institute, to say nothing of the Stock Yards, the 
great mail order houses, the Board of Trade and other business enterprises. 

Many will wish to attend the concerts of the Symphony Orchestra or of 
other musical organizations which will be given during the meeting of the 
College; or to visit the numerous theaters. Public lectures are held weekly 
at the various universities. Excursions may be made around the miles of 
boulevard and park that surround the city, with slops at the various points 
of interest. 








EDITORIALS 

PROGRESS OR RETROGRESS 

Physicians can be divided into two great groups, those that are learning 
and those that are forgetting, those that each year know more, and those that 
each year know less. There seems no third group, those that arc stationary. 

A few physicians increase in knowledge from within and grow from 
their own doing. These are the innate investigators. The rank and file 
require outside help to grow and to progress. Books, meetings, contacts, 
discussions, teachers, are our armamentarium for progress. Like the 
“ spring tonic ” of past days, all of us need some of this medicine, at least 
annually, better if it comes more frequently. A large majority of physicians 
know their need and seek treatment. 

Things in nature rarely are static; they increase or they decrease; they 
grow or they decay; they progress or they retrogress. Man’s education in 
many respects resembles things of nature ; rarely is it static ; when knowledge 
does not increase, almost always it decreases. Physicians should remember 
this and make every effort to keep out of the static state and on the side of 
increase, of growth, of progress. 

Contact with colleagues eager to learn, listening to discussions by those 
capable of teaching, witnessing demonstrations and clinics, seeing scientific 
exhibits lead to more reading and better observation of patients. Herein 
lies medical progress. The meeting of the American College of Physicians 
provides just these opportunities. Attendance at this meeting is a potent 
way for a physician to get himself out of the group of those who each year 
know less. The stimulus received from attendance at a medical meeting 
where men eminent in the profession speak lasts long after the meeting 
is over. 

IIenry A. Christian, M.D., F.A.C.P. 

THE NEW PURE POOD AND DRUG BILL , 

Ax the special session of Congress last summer, Senator Copeland 
introduced the first draft of a bill which was designed to replace the present 
federal law governing the manufacture and sale of foods and drugs. The 
hood and Drugs Act of 1906, which was drafted by the late Dr. Harvey. 
W. Wiley and was pushed through Congress in spite of tremendous oppo- 
sition. was considered very comprehensive in scope, but time has indicated 
that it is not sufilcientlv broad in its terms to meet the needs of the present 
day. 

The most serious omission in the Wiley act lies in its failure to give 
] lower to the Food and Drug Administration to curb the excessive and 
o$u-u I raudulent claims in the advertising matter issued by the less con- 
scientious manufacturers of drugs and foods. False labeling of the con- 
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tainer is penalized but the far more effective propaganda of lying adver- 
tisements is beyond the reach of the law. 

The use of dangerous adulterants or the addition of harmful preserva- 
tives is fairly well controlled at present, but adulteration with harmless in- 
gredients and the sale of substandard products are difficult to control. The 
use of a “ distinctive name ” for the product permits it to escape conviction 
under the law. 

The phraseology of the present law requires that to obtain conviction of 
false labeling the Food and Drug Administration must prove that the state- 
ments made are both false and fraudulent. In other words it must be shown 
that the manufacturer realized the falsity of his claims. The manufacturer 
has only to exhibit a few signed testimonials from users of his product to 
render plausible his statement of belief in its efficacy. It is not often that 
the federal authorities have as ready a rebuttal as in a recent case which was 
tried in Baltimore. The defendant had been selling a consumption cure 
consisting chiefly of turpentine and egg albumin. He based his defense 
largely on testimonials from patients. A federal officer was able to show, 
however, that of a series of testimonials from one individual, several were 
dated after the ascertained time of this person’s death. It was eventually 
proved that the manufacturer had been paying for these letters and that 
after the death of the original author he had knowingly continued to pay 
the son for further testimonials to the “ cure.” 

The present law is also defective in that it makes no provision for the 
supervision of the manufacture and sale of a number of chemical compounds 
and mechanical appliances which may seriously affect the health of those 
who use them. Cosmetics, for example, are not under federal supervision 
as to the nature of the ingredients, the conditions of manufacture or the 
truthfulness of the label. Medical men since 1906 have had opportunity 
to learn of the harm that may result from hair removers, dyes, facial creams 
and powders. The Journal of the American Medical Association has done 
much to keep the profession, and through them the public, informed of 
such dangers. Usually, however, it has been only the damage suits of the 
injured that have had power to force the manufacturer to discontinue the 
sale of his product. 

Along with cosmetics, various obesity cures, radium waters, electrical 
belts, nose straighteners, etc., now escape legal control. 

The bill introduced by Senator Copeland last summer goes a long way 
toward closing the loop holes which exist in the present law. According to 
its terms a statement of the ingredients of a compound would have to be 
printed not only on the label of the package, but as a part of any advertising 
matter. Certain incurable diseases are specified and no advertisement of a 
“ cure ” for these would be permitted. Medicines which in general medical 
opinion are only palliative in their effect would have to be so labeled. 
Cosmetics, reducing compounds and mechano-therapeutic devices would by 
the new act be brought under federal control. Definite standards are men- 
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tioned by which the purity and strength of drugs would be measured, and 
others to govern quality of foods. Very large powers would be granted 
to the Secretary of Agriculture both to promulgate regulations in the spirit 
of the law and to inspect and if necessary regulate the methods of manu- 
facture. The existing penalties for misbranding, etc., would be materially 
increased and equally stiff penalties would follow conviction for false 
advertising. 

The medical profession was not surprised when the introduction of the 
Copeland bill aroused hot opposition on the part of the manufacturers of 
patent medicines and of various nostrums. It was hoped that these com- 
plaints indicated that the terms of the new act would effectively hamstring 
some of these concerns. But when widely known and reputable drug 
manufacturers were found in opposition there seemed to be some cause 
for astonishment. 

The honest objections to the bill may be briefly summarized. It is 
pointed out by some of its opponents that the adoption of a new act will 
nullify the value of the great body of favorable court decisions which have 
been rendered in prosecutions under the present law and that it will take 
years of legal battles before the new law could be as effective. Moreover, 
since many of the state laws are modeled after the present federal law there 
would be endless confusion until all state laws were revised. Such revision 
might in some instances be delayed through the political strength of the 
interests affected. The program advocated by those who are impressed 
by these arguments is to retain the present law but to amend it so that its 
more serious omissions will be adequately covered. A measure containing 
such amendments has already been introduced before the House of Repre- 
sentatives. 

Many of those who concede that changed conditions have made a new 
bill necessary are honestly critical of certain phrases in the first draft of 
the Copeland bill. They feel, for example, that to declare that advertising 
matter may be false by “ inference or ambiguity ” is likely to expose even 
honest advertising to attack. They are not willing that decisions should be 
made in accord with “ the general agreement of medical opinion.” Proba- 
bly many jurists would adhere to their point of view that such “ general 
agreement ” has proved in the past to be quite rare. 

1 he creation of an army of inspectors to work in the manufacturer’s 
plant is feared by many; and there is question of the right of the govern- 
ment to make public secret formulae and technical processes. Finally there 
is strong and legitimate opposition to the almost unlimited regulating powers 
which would be granted to the Secretary of Agriculture. 

1 he strength of the opposition has led to the introduction in the present 
Congress of a revised form of the Copeland bill in which changes have been 
made to meet the more valid arguments against the first draft. The objec- / 
tionable phases cited above have been eliminated. Secret technical processes 
arc protected. 1 he discretionary powers of the Secretary of State are very 
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much restricted. Two committees of five are to be appointed by the Presi- 
dent, one having authority in the issuance of regulations concerning drugs 
and the other having similar powers as to regulations concerning foods. 
The Secretary of Agriculture will initiate regulations by pointing out their 
necessity to the committee concerned, but the form of the regulation will be 
determined by the majority vote of the committee whose decision will have 
the force of law. 

The revised Copeland bill is said to be an administration measure and 
as such is likely to become law. It is important, that sufficient time be given 
to its consideration by all concerned so that in its final form it may prove 
to be workable and effective and, at the same time, just to the public, the 
drug, food and cosmetic industries, and the medical profession. 

The conscientious manufacturer is entitled to protection against the 
false advertising and substandard products of unscrupulous competitors. 
The physician and the pharmacist should be aided by the assurance of better 
standardized products. But most of all the general public should receive 
more protection against the advertising campaigns of patent medicine and 
nostrum makers who prey on the human desire for quick remedies and for 
cures of the incurable. 

It is estimated that the sum of 360 million dollars is spent annually in 
this country on self medication with patent medicines other than simple 
home remedies. This folly, of course, will not be overcome by the passing 
of a new bill. Its roots lie too deep in human ignorance and superstition. 
Something will be accomplished, however, by stopping the encouragement of 
this human weakness through deceptive advertising, and by rendering the 
quack remedies which the public demands at least harmless in content. 

The voice of the medical profession should be heard in strong support 
of the revised Copeland bill. The American Medical Association has for 
years through its Councils on Pharmacy and Chemistry, Committee on Foods 
and Council on Physical Therapy, advised the profession in these fields. It 
stands in the position of natural leadership and should place the influence of 
the medical profession behind the passage of a strong bill and its adequate 
enforcement. 
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Malaria Treatment of Parenchymatous Syphilis of the Central Nervous System. 

Supplement No. 107 to Public Health Reports. By R. A. Vonderlehr, Passed 

Assistant Surgeon, United States Public Health Service. Government Printing 
. Office, Washington. 1933. 

The favorable results obtained by the induction . of malaria fever in the treatment 
of syphilis, and particularly syphilis of the central, nervous system, make this paper 
of interest. The clinical results obtained in the treatment of parenchymatous neuro- 
syphilis in 8,038 cases are noted by years. A summarization of these results shows 
that 26 per cent of the cases were able to resume their former occupation, 22.3 per 
cent were improved, 28.3 per cent were unimproved and 23.4 per cent had died since 
the induction of the malaria. The communicability of induced malaria to the general 
population is an important public health problem and is considered in some detail. 
The histologic changes in the central nervous system and various theories as to the 
mode of action of the plasmodial disease upon syphilis of the central nervous system 
are considered. The technic of malaria inoculation as well as the treatment of the 
induced malaria are taken up. Brief consideration is also given to the question of 
prognosis. Contraindications to the induction of malaria which have been noted by 
a number of writers are described; those most commonly mentioned are cachexia, 
severe organic heart disease, tuberculosis, and nephritis, and other less common con- 
traindications are listed. Serological changes taking place in the spinal fluid are 
described in some detail and various administrative and sociologic problems are dis- 
cussed. The complications and sequelae of malaria therapy are also described. 

In addition to the treatment of parenchymatous syphilis, consideration is also given 
to the subject of prophylactic action of malaria in the prevention of the development 
of syphilis of the central nervous system and to the treatment of other forms of 
svphilis. A complete bibliography through the year 1931 is appended. 

W. L. T. 

Radiologic Maxims. By Harold Swanberg, B.Sc., M.D., F.A.C.P. 127 pages; 
14 X 20 cm. Radiological Review Publishing Company, Quincy, Illinois. 1932. 
Price, $1.50. 

The maxims in this small volume cover the broad field in which roentgenology 
and radium therapy are of value. They will be of interest to the internist and the 
surgeon. Both will note, however, a certain optimism as to the value diagnostically 
and therapeutically of the radiologic method. A maxim or so on the value of co- 
operation between the clinician and the radiologist might well have been added. 

M. C. P. 

A ezv Introductory Lectures on Psychoanalysis. By Sigmund Freud, M.D., LL.D.; 
translated by W. J. H. Sprott. 257 pages. W. W. Norton and Co., New York. 
1933. Price, $3.00. 

The Interpretation of Dreams. By Sigmund Freud, M.D., LL.D.; translated by 
A. A. Brill, M.D., Columbia University. 600 pages. MacMillan Co., New 
York. 1933. Price, $5.00. 

It is very logical that these two books should be reviewed together as they form 
an excellent symposium on the science and art of psychoanalysis. Both books are 
up-to-date revisions of Freud’s work which made its first appearance in 1900 and 
which aroused the scientific world to a more constructive understanding of the work- 
ings of the human mind. Dr. Brill rightfully says in his introduction: “No work 
on psychology worthy of its name can now afford to ignore Freud’s theories. . . . 
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They have exerted the greatest influences on the mental sciences and have practically 
rewritten them.” 

The interpretation of dreams has been a popular subject for discussion for many 
hundreds of years, and Freud carefully surveys the scientific literature on dreams up 
to 1900. He then, in a logical sequence, first discusses the method of dream inter- 
pretation — the dream as wish fulfillment, distortion in dreams, the material and 
sources of dreams, how the dream works, the psychology of the dream-processes, and 
finally ends up by giving a complete bibliography of 461 items. As Freud says: 
“ With an appreciation of the mode of functioning of the psychic apparatus and an 
insight into the relation between conscious and unconscious, all that is ethically 
offensive in our dream-life and the life of fantasy for the most part disappears.” 

Freud gave his First Introductory Lectures on Psychoanalysis in 1915, and this 
more recent volume of lectures was prepared in the summer of 1932 in Vienna. As 
he states in his preface, these lectures “ are addressed to that large group of educated 
persons to whom, let up hope, one can ascribe a benevolent, if cautious, interest in 
the special nature and discoveries of this young science. ... It looks as though 
people did not expect from psychology progress in knowledge, but some other kind 
of satisfaction; every unsolved problem, every acknowledged uncertainty is turned 
into a ground of complaint against - it.” In seven chapters Freud then discusses the 
basic factors in the psychoanalytic process. He first takes up the interpretation of 
dreams, but this discussion in no way can replace the more exhaustive treatment of 
this subject given in his larger volume. He then discusses “ the anatomy of the mental 
personality, anxiety and instinctual life, the psychology of woman, a philosophy of 
life and psychoanalytic explanations, complications and orientations.” 

Any person interested in a thorough study of psychoanalytic method cannot do 
better than to begin with the reading of these two books and continue by reading 
Psychoanalysis and Medicine by Karin Stephen, a book which was reviewed in the 
December issue of The Annals. But the reader must remember, as Freud says in 
his introductory lectures : “ It is exceedingly difficult to give an insight into the 
psychoanalysis to any one who is not himself a psychoanalyst. I assure you that 
we do not like to give the effect of being members of a secret society carrying on a 
secret science. And yet we have been obliged to recognize and state as our considered 
opinion that no one has a right to a say in psychoanalysis unless he has been through 
certain experiences which he can only have by being analyzed himself.” But as 
Freud concludes in his Interpretation of Dreams: ‘‘For all practical purposes in 
judging human character, a man’s actions and conscious expressions of thought are 
in most cases sufficient. Actions, above all, deserve to be placed in the front rank; 
for many impulses which penetrate into consciousness are neutralized by real forces 
in the psychic life before they find issue in action; indeed, the reason why they 
frequently do not encounter any psychic obstacle on their path is because the uncon- 
scious is certain of their meeting that resistance later. In any case, it is highly 
instructive to learn something of the intensively tilled soil from which our virtues 
proudly emerge. For the complexity of human character, dynamically moved in all 
directions, very rarely commits itself to the arbitrament of a simple alternative, as 
our antiquated moral philosophy would have it.” 

J. L. McC. 

Hvgicnc of the Mind. By Baron Ernst von Feuchtersleben ; translated from the 

German by F. C. Sumner, Ph.D., Professor of Psychology, Howard University, 

Washington, D. C. 150 pages. MacMillan Company, New York. Price, $1.25. 

This little book is uniquely interesting as it was written about 100 years ago by 
an Austrian physician, philosopher and poet, who obtained his medical degree in 1833. 
As Dr. Esther Loring Richards says in the introduction, the author must have been 
an astute observer and a reflective physician who in the course of his practice of 
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medicine learned to see his patients functioning as total personalities and not as 
physiological segments. 

The author states, “ I like the reader who wishes to be stimulated rather than 
dogmatized. The doubtful appears more interesting to me than that which has been 
settled. Let each one proceed with his own feet through the fields whither I point. 
It seems to me altogether true that all virtue is self-mastery, although not all self- 
mastery is virtue.” 

It is well for persons in this day and age, who frequently belie the fact that we 
are rapidly going to the dogs, to stop for a moment and read the first few lines of the 
introductory chapter of this very old book which states that: “Our age is fast, im- 
petuous and frivolous. One does himself and the reading public a real mental service 
if one directs the gaze away from the discouraging life of a volcanic present, or from 
the still more discouraging vacillating literature which is falling to pieces in a 
thousand futile directions toward the quiet regions of the science of the inner man 
toward the contemplation of our Self.” 

He further on states : “ Perhaps physicians and we ourselves have not yet devoted 
to this viewpoint the full attention which it deserves. For here it is a question of 
being one’s own physician before being a physician to others.” And he makes a very 
modern axiom of mental hygiene when he advises us “ to analyze man instead of 
gaping at him as at a miracle.” 

There is no doubt that the reader could spend several stimulating hours between 
the covers of this book. And, although it is not written exactly in the language of 
our day, we come to the conclusion that the sages of the past have yet a great deal to 
teach us. 

J. L. McC. 

Diseases of Old Age. By F. Martan Lipscomb, M.R.C.P. (London), Major Royal 
Army Medical Corps, Deputy Surgeon of the Royal Hospital, Chelsea, vii + 472 
pages; 13X19 cm. William Wood and Company, Baltimore. 1933. Price, 
$4.50. 

The author has produced a very readable account of the clinical characteristics 
of diseases in the aged, i.e. in those above the age of 65 years. He reminds the reader 
quite rightly that with the decrease in infant and early adult mortality, the care of the 
aged is becoming an increasingly larger part of the physician’s task. Many diseases 
are not greatly altered by the age of the patients but others show very different clinical 
features and still others are practically confined to the later periods of life. The book 
deals only with these last two categories. The clinical descriptions for the most part 
have the freshness derived from personal observations. The therapeutic recommenda- 
tions are sane and specific. The large field covered makes brevity a requisite and at 
times one feels that this has resulted in inadequacy. The chapter on the nervous sys- 
tem is an example of excessive condensation. One might mention here that the 
omission of pernicious anemia as a cause of senile paraplegia is unfortunate since early 
detection and treatment may arrest the progress of the condition. On the other hand, 
this undue brevity is in part compensated for by the carefully selected references which 
add much to the value of the book. It is a little volume which should prove of verv 
real value to all practitioners. 


M. C. P. 



COLLEGE NEWS NOTES 

NOMINATIONS FOR ELECTIVE OFFICES 
1934-35 

The Nominating Committee herewith transmits the following nominations for 
elective offices of the American College of Physicians for the year 1934—1935 : 


President-Elect James Alex. Miller, New York, N. Y. 

First Vice-President James H. Means, Boston, Mass. 

Second Vice-President Randolph Lyons, New Orleans, La. 

Third Vice-President James F. Churchill, San Diego, Calif. 


Respectfully submitted, 

per directions of the Committee, 

John H. Musser, Chairman. 
Attest: E. R. Loveland. 

December 27. 1933 


Acknowledgment is made of the following gifts of publications to the Library by 
members of the College: 

Dr. Franklin B. Bogart (Fellow), Chattanooga, Tenn. — five reprints; 

Dr. A. Morris Ginsberg (Fellow), Kansas city, Mo. — three reprints; 

Dr. Murray B. Gordon (Fellow), Brooklyn, N. Y. — six reprints; 

Dr. Edward G. Huber (Fellow), Lt. Col., M. C.. U. S. Arm}' — two reprints; 

Dr. Hyman I. Goldstein (Associate), Camden, N. J. — one reprint; 

Dr. Arthur H. Jackson (Associate), Washington, Conn. — one reprint; 

Dr. Frederick W. Mulsow (Associate), Cedar Rapids, la. — two reprints. 


Major John G. Knauer (Associate), Medical Corps, U. S. Army, has been trans- 
ferred from Balboa Heights, Canal Zone, to Ancon, Canal Zone, where he is assistant 
to the Chief of the Medical Service, and Cardiologist to the Gorgas Hospital. 


Dr. Howard T. Karsner, professor and director of the Institute of Pathology of 
the School of Medicine of Western Reserve University, Cleveland, delivered the Smitli- 
Reed-Russell Lecture at the School of Medicine of George Washington University, 
Washington, D. C., on December 19. He spoke on “ Rheumatic Heart Disease.” 


Dr. Murray B. Gordon (Fellow), Brooklyn, New York, addressed the Buffalo 
Academy of Medicine on “ Criteria of Endocrine Disorders in Children ” on Novem- 
ber 22, 1933. 


Dr. Benjamin Goldberg (Fellow), associate professor of medicine, University 
of Illinois College of Medicine, has been given an honorary professorship in the 
National University of Mexico. 


Dr. James Alexander Miller (Fellow), New York City, presided at the laying of 
a seven ton cornerstone for the new building of the Departments of Health, Sanitation 
and Hospitals in New York City recently. The work was originally begun in 1931. 
The building will occupy an entire block, and will be ten stories high. 


Dr. Henry J. John (Fellow), Cleveland, Ohio, has been appointed head of the 
newly created department of metabolic diseases at St. Luke’s Hospital, Cleveland. 

Under the auspices of the Division of University Extension of the Massachusetts 
State Department of Education and the Massachusetts Society for Mental Hygiene, 
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a course of lectures were recently given on intelligent living and on the adjustments 
of normal youth. Dr. Joseph H. Pratt (Fellow), Boston, gave a lecture on “The 
Body and the Mind” and Dr. Austen Fox Riggs (Fellow), Stockbridge, gave a 
lecture on “ Intelligent Living.” 

Recently Dr. Albert H. Hoge (Fellow), Bluefield, was reappointed and Dr. 
Walter E. Vest (Fellow), Huntington, was newly appointed to the Public Health 
Council of West Virginia. 

Dr. Eugene E. Murphey (Fellow), Augusta, Ga., has been elected to the Board 
of Trustees of the University of Georgia Hospital. 

Captain Edward U. Reed, M. C., U. S. Navy (Fellow), has been ordered from 
command of the U. S. Navy Dispensary, San Pedro, Calif., to command the U. S. 
Naval Hospital, Charleston, S. C. 

Dr. Franklin B. Bogart (Fellow), Chattanooga, Tenn., has been elected secretary 
of the Section on Radiology of the Southern Medical Association. Dr. Bogart has 
also been elected president of the Chattanooga and Hamilton County Medical Society 
for 1934. 


At the last annual meeting of the American Student Health Association held in 
Chicago, December 27-29, 1933, Dr. R. W. Bradshaw (Associate), College Physician 
of Oberlin College, Oberlin, Ohio, was elected president. 


Dr. Harold F. Machlan (Fellow) has been officially transferred to Washington, 
D. C., as Medical Supervisor, Central Office of the Veterans Administration. Dr. 
Machlan was formerly Clinical Director of the U. S. Veterans Administration Hospital 
at Dayton, Ohio. 


Major Edgar Erskine Hume (Fellow), librarian of the Army Medical Library, 
Washington, D. C., has been awarded the Wellcome Prize for 1933, consisting of 
$500.00 and a gold medal, by the Association of Military Surgeons of the United 
States at its last annual meeting in Chicago. The prize was awarded for Major 
Hume’s essay on “The Value of Studies in Health and Sanitation in War Planning.” 


•After fifteen years’ service as editor of the Virginia Medical Monthly, Dr. Alex- 
ander G. Brown, Jr. (Fellow), Richmond, Va., has resigned. For the same period of 
time, Dr. Brown was chairman of the Program Committee of the Medical Society of 
Virginia. 


Dr. Francis H. Smith (Fellow), Abingdon, Va., is now president-elect of the 
Medical Society of Virginia. 


At the last annual meeting of the Southern Medical Association, in Richmond, 
during November 1933, the following Fellows of the American College of Physicians 
were elected to the offices indicated: Dr. H. Leslie Moore, Dallas, Texas, president; 
Dr. Thomas A. Groover, Washington, D. C. f second vice-president; Dr. Seale Harris, 
Birmingham, Ala., chairman of the Board of Trustees; Dr. William B. Porter, Rich- 
mond. secretary of the Section on Medicine. Dr. William dcB. MacNider, professor 
of pharmacology at the University of North Carolina, received the annual medal for 
outstanding achievements in original research. Dr. Glenvillc Giddings received first 
award ;or scientific exhibits, and Dr. George B. Lawson, Roanoke, received honorable 
mention. 



OBITUARIES 
DR. GEORGE J. ECKEL 

Dr. George J. Eckel (Fellow), Buffalo, N. Y., was born February 16, 
1878, at Perrysburg, Ohio, and died October 29, 1933, in Buffalo, N. Y. 
He was graduated from the Perrysburg (Ohio) High School in 1898 and 
graduated from Canisius College with the degree of A.B. in 1903 and the 
degree of A.M. in 1904, and from the University of Buffalo with the degree 
of M.D. in 1908. He did postgraduate study in London, England, in 1916, 
with Dr. Thomas Lewis and in Vienna, Austria, in 1923, with Dr. Erdheim 
and others. 

He was appointed Assistant Professor of Medicine in the University of 
Buffalo in 1921, Associate Professor of Medicine in 1927, and Clinical 
Assistant in Medicine, Buffalo General Hospital, in 1920, Consulting In- 
ternist to the U. S. Public Health Service in 1924. He was a member of 
the Faculty of the Medical Department of the University of Buffalo in 
1910 and Attending Specialist in Internal Medicine, U. S. Marine Hospital, 
in 1933. 

At the time of his death, he was a member of the Staff of the Buffalo 
General Hospital, Buffalo, Emergency Hospital, Buffalo City Hospital, Eye 
and Ear Dispensary and Wettlaufer Clinic, Mount Mercy Hospital and 
Crippled Children’s Guild. Pie was consultant to the Staffs of the U. S. 
Marine Hospital and Our Lady of Victory Hospital. 

Dr. George Eckel entered the U. S. Navy, April 21, 1917, as Lieutenant, 
Junior Grade, Medical Corps, and was discharged from the Service Sep- 
tember 16, 1919, as Lieutenant, Senior Grade. He served at the Marine 
Headquarters, Buffalo, N. Y., April 21, 1917 to October 20, 1918; at re- 
ceiving ship in New York City, October 24, 1918, to November 23, 1918; 
on board the U. S. S. S. George Washington, November 23, 1918, to April 
10, 1919; at Marine Headquarters, Buffalo, from April 13, 1919, to Sep- 
tember 16, 1919. He attended the Military Instruction Camp under the 
War Department, U. S. Army, in 1916. 

The squad from the Naval Militia (New York) fired the salute over his 
grave and taps were sounded as a final tribute for his medical service during 
the World War. 

He was a member of The American College of Physicians (1921), 
American Medical Association, Buffalo Academy of Medicine, Erie County 
Medical Society, New York State Medical Society, Society for the Study 
and Prevention of Cancer, Alumni Association of the Medical Department 
of the University of Buffalo, and of Omega Upsilon Phi, national fraternity. 

He was a member of the War Society of Cruiser and Transport Service, 
Veterans of Foreign Wars, U. S. Naval Reserve, Post 368, Crew of the 
U. S. S. S. George Washington, American Red Cross, Buffalo Society of 
Natural Science, Erie County Society for Prevention of Cruelty to Animals. 
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U. S. Training Camp Association, Automobile Club of Buffalo and Ameri- 
can Historical Society. 

Dr. George Eckel had a sunny and cheery disposition, his clinical pres- 
ence was pleasant and reassuring ; his knowledge of medicine was deep and 
wide. He was an excellent diagnostician and a safe adviser. He was up- 
to-date in his methods. As a teacher he was well liked by his students and 
by other members of the teaching staff. His hospital work was good. His 
kindness to the ward patients was outstanding and unfailing. He had an 
extensive consultation practice. He was widely known among the members 
of the American College of Physicians and the many other medical organi- 
zations of which he was a member. His associates in medicine were always 
glad to see him and to return his hearty and cordial greeting. He died 
altogether too young, and we mourn his loss and miss him much. 

Allen A. Jones, M.D., F.A.C.P., 
Governor for Western New York. 

DR. ADRIAN HANSFORD GRIGG 

Adrian Hansford Grigg, M.D. (Fellow), Beckley, W. Va., died of 
pneumonia after a week’s illness on January 6, 1934, at the Beckley General 
Hospital where he had been chief of the Medical staff for over twelve years. 

Dr. Grigg was born at Crown Hill, West Virginia, August 1888, and 
was educated in the public schools and the West Virginia University. He 
graduated with honors at Jefferson Medical College in 1912, being elected 
a member of Alpha Omega Alpha. He served his internship at the Phila- 
delphia General Hospital. In 1913 he located in West Virginia and entered 
the Medical Corps of the Navy, serving at the Naval Academy during the 
World War with the rank of Lieutenant. 

On his return he became head of the Medical Service at the Beckley 
General Hospital and was instrumental in its development into one of the 
leading hospitals in the State. 

He was a member of his county and state medical societies and of the 
American Medical Association. In 1929 lie became a Fellow of the Ameri- 
can College of Physicians. He was also a member of Beta Theta Pi. 

He left a widow and one daughter. 

R. D. Roller, Jr., M.D., F.A.C.P., 

Charleston, W. Va. 
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The Research Laboratories of The National Drug Company have made close studies 
of producing and refining Pneumonia Serum. Methods of immunizing horses, and 
processes of concentrating and refining the serum, have been devised enabling us to 
offer a refined and concentrated product approximating six to ten times the potency 
of the unrefined serum, with a corresponding decrease of inert solids and proteins. 
Refined Pneumonia Serum contains at least 8500 Felton Units per 10 cc. and in ad- 
dition all other specific antibodies and antitoxic or protective substances contained 
in the -whole serum. 

The chill producing substances have largely been removed. 

Doses of 10 to 20 cc., repeated every six to eight hours, or as advisable, may be given 
until a favorable response is secured. The patient’s sputum should be typed early 
and if Type I, II or III pneumococci are present the serum should be continued. 

When the type of pneumococcus in the sputum and blood is represented bv antibodies 
or protective substances in the serum, reports from physicians show a fail in the pa- 
tient’s temperature as soon as sufficient serum has been given to overcome the bac- 
teriemia and toxemia. Early and adequate doses of serum are essential to overcome 
the infection. 

Refined Pneumonia Serum is furnished in 10 cc. perfected syringes, with chromium 
(rustless steel) intravenous needles, and in 20 cc, syringes and ampoule-vials. 

For Quick Pneumonia Type Diagnosis 

We prepare monovalent pneumonia typing serums for rapid typing of pneumonia by 
the Neufeld (quellung) reaction described by A. B„ Sabin (Jour. Am Med Asso 
5-20-33 fol. 15S4). 

CTD-I JTire Tests (5 canillary tabes) Type I SO 50 

FTD-II Five » <3 “ •■ ) Type II '.50 

rXD-III Five « (3 « “ ) Type III .50 

l'TD 1-3 Fifty or more Tests (5 cc. nmpoule-vlul) Type I $ 2.00 

FTD II-3 Fifty “ •* “ (5 “ “ « ) Type II 2.00 

PTD III-o Fifty “ “ “ <5 * ) Type III 2.00 

Detailed information on request. 

NATIONAL DRUG COMPAN^f^* 


Send detailed information on Refined Pneumonia Serum per Annals of Internal Medicine. 
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The Desert Sanatorium and 
Institute of Research 

Tucson, Arizona 



Altitude 2,600 feet 


Entering upon its eighth season, this well-known Institution affords the facilities of modern 
diagnosis and treatment under unexcelled climatic conditions. Its appointments represent the 
acme of attractiveness, comfort and convenience. Not a hospital for the treatment of pulmonary 
tuberculosis, it aims at the utmost perfection of diagnosis and treatment of every condition 
that may be benefited by a warm, dry, sunny climate, of desert type, such as chronic arthritis, 
sinusitis, nontuberculous pulmonary and upper respiratory complaints, arterial hypertension, 
cardiorenal insufficiency, etc. 

Allen K. Krause, M.D., Director 

W. Paul Holbrook, M.D., Physician-in-Chicf Max Pinner, M.D., Director oj Laboratories 

Vivian Tappan, M.D., In Charge oS Pediatrics Charles W. Mills, M.D., In Charge oj Visiting Staff 



Recreation Centre Out-Patient Clinic 


For RATES AND OTHER INFORMATION 
WRITE FOR BOOKLET Address Secretary, Desert Sanatorium 

Tucson, Arizona 
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"Cjfor the practitioner such a work is nearly 


indispensable” A nnals of Internal Medicine 


The 

PRACTITIONERS 

LIBRARY 

of Medicine and Surgery 
GEORGE BLUMER, M.D., EDITOR 


This important set offers in a single work of twelve volumes and supplement-index 
all the essentials of medicine and surgery.. Dr. Blumer, its supervising editor, is Clinical 
Professor of Medicine, Yale University, _ School of Medicine, and for every volume 
there are one or more distinguished associate editors. The thousands of subjects cov- ’ 
ered are each treated by men who are of the highest standing and who are active and 
acknowledged authorities in their respective fields. Consistently written from the prac- 
titioner’s viewpoint, thoroughly modern in the materials presented, and lavishly illus- 
trated throughout, here is perhaps the greatest 20th Century contribution to the literature 
on general medical practice. 12 Vols . and Supplement-Index. 6 volumes now ready. 
Handsomely bound in buckram. $10 per vol. ( sold only as a set). 


"The undoubted standard . . . this edition will 


maintain its established reputation” 


American Journal of Surgery 

New (10th) Edition- — Holt and Howland’s 

DISEASES OF INFANCY 
AND CHILDHOOD 



Revised by L. Emmett Holt, Jr., M.D. , Associate Professor of Pediatrics, Johns 
Hopkins University; and Rustin McIntosh, M.D., Carpcntier Professor of Diseases of 
Children, Columbia University. No general practitioner should be without the new 
{ 10th) edition of “ Holt.” The revisions include: the addition of an unusually compre- 
hensive bibliography; the allotment of more space to interpretation and pathogenesis; 
and the complete rewriting of the sections on Nutrition and Nutritional Disorders, De- 
ficiency Diseases, Diseases of the Blood, and Diseases of Allergy-; and many other ex- 
tensive changes. Altogether the volume has been ably and significantly brought up to 
date, and it now continues to hold its place as the classic in its field. Profusely 
illustrated. $10.00. 


D . APPLETON - CE N T U R Y 


.is jr a s t 


COMPANY 

N v w Y or h City 


.> 2 n d S t r c c l 
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LONG A WAITED READY SOON 

THE MEDICAL and ORTHOPAEDIC 
MANAGEMENT OF 

CHRONIC ARTHRITIS 


By 

Ralph Pemberton and Robert B. Osgood 

M.S., M.D., F.A.C.P. A.B., M.D., F.A.C.S. 


Professor of Medicine, Graduate School 
of Medicine, University of Pennsyl- 
vania. Chairman American Commit- 
tee for the Control of Rheumatism. 
Member Council on Physical Therapy 
of the American Medical Association, 
etc. 

Publication 
About 400 pa 
Probable . 


John Ball and Buckminster Brown 
Professor Emeritus of Orthopaedic 
Surgery, Harvard Medical School. 
Member American Committee for the 
Control of Rheumatism. Member 
Council on Physical Therapy of the 
American Medical Association, etc. 

arly Spring 
es, Illustrated 
'■ ice $ 5.00 


TABLE OF CONTENTS 

1. History and Incidence of Arthritis 

2. Classification of Chronic Arthritis 

3. Gross and Microscopic Pathology of Chronic Arthritis 

4. Physiological Disturbances Associated with Chronic Arthritis 

5. Etiology 6. Symptomatology 

7. Treatment — General Medical Principles, History, Examination, etc. 

8. Treatment — Adjustments of the Major Bodily Systems; Mechanical 

Aids to Physiological Function 

9. Treatment — Gastro-Intestinal Tract and Dietetics 

10. Treatment — Physical Therapy 

11. Treatment — Vaccines 12. Treatment — Drugs 

13. Orthopaedic Appliances, Surgery of Chronic 

14. General Discussion 

The Macmillan Company 

Publishers 

60 Fifth Avenue New 
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. . . There is a reason why 
Pil. Digitalis ( Davies , 
Rose) have become the 
choice of Cardiologists 


> i t ^ ^ 1 ^ 




Digitalis || 
Leaves . , j| 

(Dn»i ts , Uojc) jKj 

ftrslctjjlcalli Ttsitd !;!£ 

Each pill contains *M 

o.l Gram (JK. m; 

E'ams) Digitalis' fiij 

I1°KF.: One ^ 

M directed. 


. . . They are digitalis in its completeness — physiologically 0 E ^tfisEsco. 1 L, (t. [n 

tested leaves in the form of physiologically standardized pills, 
giving double assurance of dependability. 

. . . Each pill contains 0.1 gram, the equivalent of about \}4 grains of the leaf, 
or 15 minims of the tincture. 

. . . Convenient, uniform, and more accurate than tincture drops. 

Sample and literature upon request. 

DAVIES, ROSE &> CO., Ltd. 

Pharmaceutical Manufacturers, BOSTON, MASS. 


CO., Ltd. 

BOSTON, MASS. 



I 


( theobromine-calcium salicylate) 

A well tolerated diuretic 
and myocardial stimulant 
indicated in cardiovascular 
disease with, or without, 
renal insufficiency. . . . 

7/2 grain Tablets and Powder. 

DOSE: 7/2 to 22/2 grains t. i. d. 
with or directly after meals. 

Literature end samples upon request 

BILHUBtR-KNOLl/ 0 "" 

15* OGDEN AVENUE, - JERSEY CITY, N.J. 
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Devitt’s Camp, Inc. 

ALLENWOOD 

PENNSYLVANIA 

(Tuberculosis) 

On beautiful White Deer Mountain, 20 miles southeast 
of Williamsport, Pa. 

EVITT'S CAMP was started in April of 1912 to take care 
^ of three men who would not leave their families. There 
was no intention of making* it a tuberculosis sanatorium. The 
first patients slept in a barn. Since that time the Camp has 
grown .until it comprises bed capacity for 115 patients, and 
has a staff of two full time physicians and eleven nurses. 
It is full)'' equipped to take care of persons suffering from 
pulmonary tuberculosis. It has grown iff value from a barn 
to a \ralue of $348,000. W e have endeavored to render the best 
service irrespective of cost. Special effort has always been 
made to make the surroundings cozy and homelike. We have 
always felt that the best asset of the Camp has been the spirit 
of cooperation which is maintained between the staff and the 
patients. Fort) 1 ' per cent of the patients are receiving arti- 
ficial pneumothorax, and other operative procedures such as 
phrenicectonry, Jacobaeus operation, and thoracoplasty are 
taken care of in nearby surgical centers by skilled chest sur- 


geons. 


Devitt’s Camp would be very glad to take care of your patients 
for you. A full report is sent to each family physician of every 
examination and x-ra} r . The rates are moderate — $23.00 and 
$30.00 per week which includes everything except personal 
laundry and necessary x-ray plates which are charged for at 
cost. We will be glad to send you a booklet if you are at all 
interested. 


Ross K. Childerhose, M.D. 
Associate Physician 


William Devitt, M.D. 
Superintendent and 
Physician in Charge 
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New Lea & Febiger Books 

See These Works at Chicago— Booth 52 

NEW WORKS 
DIETETICS FOR THE CLINICIAN 

By MILTON ARLANDEN BRIDGES BSMDFAro v ^ , 

dietetic indications of over one hundred comm<mri‘i^UcA° UG ^ ndred pages are de voted to the 
666 pages. Cloth, S6.50, net! nUnared common diseases, with menus for three days. Octavo, 

allergy in general practice 

By SAMUEL M. FEINBERG MDFACP A u 

A ND THEIR TREATMENT 

e'n^a 6 - ed dis 9 ,ussion largely confined^to"^ ° ffei - S a condensed and 

engravings. Cloth, S6.50, net. " ® c ^ av o, 551 pages, illustrated with 37 

efflcUM »»“ « dztSLZf'sg, 

ByAE?HDEwm K M S F WEUR °PATHOLOGY 

NEW EDITTDJV ^ 

» C “ZS“ ifn calcium therapy 

By ALLEN B. KANAVEL, M.D C o ’ u 

revised. t0 ^ y ctavo h< 552 y naee tT ?J* men * infccthms* eX sfxth n e C d’t ?tUdy n , nd resea rch, including 

laboratory SlrTr With 216 

By DANIEL Nicholson, M. D . Greatly ? n k de /° r Students and Practitioners 

Secoruf edition, fhonSu'^ Provide fully detailed 

124 engravings and 3 coined an ^ m uch enlarged Ortn^ most important tests. 

pathogb me MicRooRGANisMr^ S6S0, " f; , "” s,ra ' e ‘ 1 wi,h 

T« e ilh%E:Si”HH *«'««! -» d enlarged 1. 

iS^mNcfesT' “ 7 


lea & febiger 


■i'i'-.w.r ?end rue: 
Bridges . 

Frinhffg, 

tirafe 

Mutvt ' 
Tistrr . 

• A - ’ ! L M. .5 M; 


56.50 
- 4.50 
6. SO 
10.00 


□ Weil ... „ nrt 

OCantarow. " ' S |*g 
U Fishberg . 6 f n 

G Nicholson 6 ; 5 J 

Address . 


600 Washington Square 
PHILADELPHIA, PA. 

□ Kanavel S6.00 

□ Park & Williams. . 7.00 

□ Starling 8.75 

O Catalogue 
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THE CYCLOPEDIA 
OF MEDICINE 


GEORGE MORRIS PIERSOL 
Editor-in-Chief 

EDWARD L. BORTZ 
Assistant Editor 

Chief Associate Editors 
W. Wayne Babcock Conrad Berens 
P. Brooke Bland A. Graeme Mitchell 
Francis L. Ledcrer 

Associate Editors 


Franklin C. Bing 
Harry L. Bockus 
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W. Emory Burnett 
A. F. Coca 
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John S. Coulter 
Temple Fay 
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H. J. John 
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Victor C. Myers 
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F. A. DAVIS COMPANY 

1914-16 CHERRY STREET 
PHILADELPHIA 


NOT A SYSTEM— 

But a practical library of the medical sci- 
ences composed of monographs by out- 
standing authorities in medicine, surgery 
and the specialties, published in cyclopedic 
form both for the convenience and econ- 
omy of the profession. 

Judging by the increasing number of 
orders for the Cyclopedia and the many 
enthusiastic letters of approval that are 
being received by the editors, we have at 
last produced the ideal reference library 
for the specialist and practitioner. 

ALWAYS UP TO DATE 

SUPPLEMENTED ANNUALLY 


“ I desire to congratulate you on the 
excellence of your Cyclopedia of Medi- 
cine. It is the work of art from the 
printing and publishing viewpoint and 
its literary and scientific excellence is 
unexcelled in any publication that I 
have seen.” 

Seale Harris, M.D. 


Please send me complete descriptive ma- 
terial about The Cyclopedia of Medicine. 

Name 

Address 
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For 20 Years 

HAY FEVER 


has been prevented 


in thousands of cases 

with 


71 Pollen Antigen 

jQederle 


INTRODUCED BY LEDERLE LABORATORIES IN 1914 



DIAGNOSIS OF HAY FEVER 

Wit!-, tli? LcJcrle Pi,v,tn«'rtic Pollen Tests the 
i!- jv;--, ."'.i rosy he mails in your office or in the 
{'At’er.t’i home. 

A reaction occurring with a pollen to 

w h\h ti." prv.-ni iikr.o'oa to he tstoted when 
’ ' ** hinrr Hat I ever iruiicafe*. the Follen 
Atty-n t-> he in ilerrr.v.tirlnj' the 

Jit e-t. 

- u-.- ir,. n ea i-',,- . r .t 


Hleant Mention Journal 


Glycerolated pollen 

ANTIGENS in stable and standard- 
ized solutions provide the general 
practitioner with a means for the 
scientific treatment of his Hay 
Fever patients. Each year has added 
evidence to the value of these solu- 
tions in the prevention and relief 
from symptoms of Hay Fever and 
each year an increasing number of 
physicians have familiarized them- 
selves with the Hay Fever problem 
and are relieving their patients’ 
attacks. 

Literature upon request. 

LEDERLE LABORATORIES 

INCORPORATED 

511 FIFTH AVENUE, NEW YORK 
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A Safeguard for the Diabetic 

INSULIN-STEARNS 

A Constant, Unvarying 
Therapeutic Factor 


Cv? v^, 


■%\ _ 

"j-O UNITS 




JS-> : 


INSULIN] 

(STEARNS) 

UP UNITS... 
each cc..W r ^ 

- wt. i nm n«) > j j ' 

f3 Usic* srilRt3* t *i* 

*<T» 0 »T — U.WA- 
’*'•»> vsctAintvt'^ffj 




The dosage of Insulin must be attuned 
to the needs of the patient. This means 
careful calculation on your part, careful 
observation, until die correct formula is 
reached. 

Insulin-Stearns satisfies every requirement. 

Manufactured in a special plant fitted with the latest in 
modern equipment, prepared under specialized control, 
Insulin-Stearns is always: 

Biologically exact in potency 
Remarkably clear 

Notably free from sting at 
point of injection 

Let us send you complete literature de- 
scribing Insulin-Stearns— how it is made, 
how it is supplied and recommended for 
use in actual practice. The facilities of 
Stearns Insulin Research Department are 
always at your sendee. 






I NS t ULI N 

1 'W 1 T» K rAQI tc 


FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN, U. S. A. 

FREDERICK STEARNS & COMPANY, Detroit, Michigan A.I.M. 3 

Gentlemen: I will be glad to have complete literature describing Insulin-Stearns. 


Doctor 

Address City. 


.State. 
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An apology for Mrs. Samuel Pepys 


M RS. Pep VS did not take many baths — 
but no one did in the 17th Century. 

Cold houses, lack of even tub-and-sponge 
facilities, made bathing an ordeal. The de- 
sirability of cleanliness was recognized, as 
Pepys’ comment indicates — but die practice 
of cleanliness did not begin until bathing 
was made pleasanter. 

Parke-Davis has applied much the same 
reasoning to vitamin therapy — i. e., by mak- 
ing vitamin therapy pleasanter, its field can 
be substantially broadened. And to make it 
pleasanter, you have Parke-Davis Haliver 
Oil products. 

It is a well-known faft that adults are 
more squeamish than children about taking 
cod-liver oil, and preparations containing it. 
Their aversion to fish oil is completely ob- 
viated by the high potency of Haliver Oil. 
All the adult patient has to do is to take one 


or two tiny tasteless capsules, instead of 
those distasteful teaspoonfuls. 

When vitamins A and D are needed, pre- 
scribe Parke-Davis Haliver Oil. Because it’s 
pleasanter, you’ll have the satisfaction of 
knowing that your treatment is being fol- 
lowed. And this holds true for children as 
well as adults. 

Parke-Davis Haliver Oil (either Plain or 
with VioSterol-250 D and in bottle or cap- 
sule form) is available at practically all drug 
Stores in the United States and Canada. 

Haliver. Oil with Viosterol-250 D 

Containing 32,000 vitamin A units ( U. S. P. X.) and 3,333 r itanin 
D units (StrenSock) ptr gran. 

Haliver Oil Plain 

32,000 titan in A units ( U. S. P- X.) and 2 00 vitamin D 
tntjts {Sresnf>eck) ptr^ran. 

PARKE, DAVIS & COMPANY 

DETROIT, MICHIGAN 

The World’s Largest Makers 
of Pharmaceutical and Biological Products 
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Replacing the Medicine Dropper 









4 ! Tl 

P" VS - 


In digitalis medication, where accuracy 
of dosage is essential, the use of the 
medicine dropper by the patient for 
measuring dosage is often inadvisable. 
You will thus appreciate Wyeth’s 
Capsules Digitalis Leaf (Defatted) for 
accuracy of dosage, convenience and 
uniformity. They offer several decided 
advantages, regardless of individual 
preferences as to methods of standard- 
ization: 

1. Dependable activity of the drug. 

2. Unvarying quantity of digitalis in each 
capsule. 

3. Each capsule represents: 15 minims or 
Tincture Digitalis U. S. P. or 1 Cnt Unit 
(Hatcher and Brody). 

4. Doubly Standardized — Assayed by both 
the U. S. P. Frog Method and the Cnt 
Method of Hatcher and Brody. 

5. Convenient — Obviates discrepancies be- 
tween minims and drops, and avoids the uso 

of household measuring 
devices. 


Supplied in vials of 36 
capsules ( sufficient for 
average digitalization). 


JOHN WYETH 
& BROTHER, Inc. 

Philadelphia, Pa. and Walkervillo, 


Onl. 


-)C52> 
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I The diagnoses in 

f s 4y—^-LL m ^l many cases Avere 

• ^ Iff" correct. There are 

y' many, however, 

who could have 
safely grown to be professional baseball players 
or ladder climbers for the fire department. With- 
out the electrocardiograph, arrhythmias, normal 
to the growing heart, may be readily mistaken for 
serious disturbances. The accuracy and certainty 
of diagnoses based upon electrocardiograms war- 
rant their use in all cases involving the heart of 
young and old alike. 

“Pioneer Manufacturers of the Electrocardiograph” 

CAMBRIDGE 


You remember the kid 
who couldn't play ball 

We all remem- „ p-x- g jgjfffr. 

her one or more. . 


INSTRUMENT C9 I^c | 


3732 Grand. Central Terminal, New York City 


• t. . ^ 


The Eindlc “ all-electrics” are 
made in portable as Kelt as in 
mobile and stationary types. 
They are accurate, rugged and 
simple to operate and suitable 
for office, clinical and hospital 
use. 

Literature sent upon request 


INDL E 


MLL-ELECTRIC ;• 


ELECTROCARDIOGRAPH 
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IMPORTANT EVENTS of 1919 


First non-stop 
flight across 
Atlantic 

m 



* * June 13 , 1919 - Captain John 
Alcock, English navigator, and 




Lieutenant Arthur W. Browne, 
American, flew in their twin-motor- 
ed Vickers-Vimy plane from St. 
Johns, Newfoundland, to Clifden, 
Galway, Ireland, spanning i 960 
miles of ocean in 16 hours and 20 
minutes, thereby winning the Lon. 
don Daily Mail prize of $50,000 for 
first non-stop trans-Atlantic flight. 

Another noteworthy happening in 
1919 was the publication of Profes- 
sor Dercum’s article, which heralded 
a radical change in the treatment of 
epilepsy in this country' - - Luminal 
in place of bromides. 

Since then the value of Luminal in 
this disease, as well as in various 
neuroses and other conditions re- 
quiring a potent sedative, antispas- 
modic or hypnotic, has been gener- 
ally recognized by the American 
medical profession, as attested by 
hundreds of published reports. 



t''” 



When the physician prescribes 
Luminal he has the assurance of 
high chemical purity and uniformity 
of composition. For many years its 
synthetic production has been su- 
pervised by the same expert and 
experienced chemists in the same 
factories located at Rensselaer, 
New York. 

Thus there are good and substantial 
reasons for specifying Luminal in 
your prescription. 


LUMINAL 

PcE. u. S. Pit. Off. & Cinidj 
Brand of PHEN’OBARBITAL 


H rite for liter, shirt containing detailed information and 
dotage on the me of Luminal in the various indications. 


inthrop Chemical Company, Inc., new york, n. y. 

Laboratories and Factor): RENSSELAER, N. Y. 


‘‘ *** +SV, 41 at tk+ Am-? is an CrslUft of Phynciant eantmtian, 

p *i?l b* kjtnJ fo wtUc—i* fcru and %r*r fStrtic utdri 

and Mrtz prrf'aratiant. 


307M 


A * ^ 
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Importance of Vitamins s 

IN THE DIETARY 


The increasing recognition of the impor- 
tance of vitamins in the dietary, has focused 
undue attention upon specific vitamins, and 
less upon others of equal importance. It is 
but natural that those sponsoring a prod' 
uct having a high potency of any single 
vitamin should stress the value of that one 
above all others. 

But medical research has demonstrated 
that it is becoming increasingly difficult to 
separate, definitely, the functions of one 
vitamin from those of another. For example, 
investigation appears to show that vitamin 
D, associated with calcium and phosphorus, 
tends to prevent dental caries. It also ap' 
pears that vitamin G is likewise of value in 
the prevention of tooth decay. It has been 
shown that an excess of vitamin D in' 
creases the tendency to infection unless 
the ingestion of vitamin A is correspond' 
ingly increased. Research has indicated 
that not only vitamin A but also vitamins 
B and G are growth promoting. In a word, 
the sympathetic unity of action of vitamins 
must have the physician's consideration. 

Further, it has been shown that there 
exists a definite balance between vitamins; 


by greatly increasing vitamins 'A and D in 
diets, an otherwise adequate amount of 
vitamin B is made inadequate — leading to 
death of animals. Care should be taken not 
to overdose with cod liver oil or viosterol 
unless, at the same time, an increasing quan- 
tity of vitamins B and G are also added to 
the diet. As a result of new information, 
there is a growing tendency on the part of 
the medical profession to advocate the ad' 
ministration of vitamins in group form. 

Maltine With Cod Liver Oil provides a 
generous amount of four vitamins — A, B, 
D and G — in one palatable, nutritive com- 
bination. 70% is Maltine, a concentrated 
fluid extract of the nourishing elements of 
malted barley, wheat and oats — rich sources 
of vitamins B and G. 30% is pure, vitamin- 
tested cod liver oil — of high potency in 
vitamins A and D. Taken with orange or 
tomato juice vitamin C is added. Maltine 
With Cod Liver Oil is biologically stand - 
ardized and guaranteed to contain vitamins 
A, B, D and G. Biological and vitamin re- 
port on request. The Maltine Company, 
Established 1875. 30 Vesey Street, New 
York, N. Y. 


This Trade-mark Identifies the Only Genuine 

ffialti 


Member NRA 
We do our part 


ne 


Beg. O'. S. Pat. Off. 

WITH COD LIVER OIL — Introduced in 1875 
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Calcium-Phosphorus Deficiencies 

IN DENTAL CARIES 


Che Annual Revieiv of Bio- 
chemistry, 1932, cites as among the 
more important developments in bio- 
chemistry for 1931 studies attesting 
the clinical value of vitamin D in arrest- 
ing dental caries. 1 

“Clinical trials of the value of vi- 
tamin D in arresting dental decay in 
children have been strikingly success- 
ful,” the report states further. 

Many theories have been put forth 
concerningT'Tlie etiology of-^dental 
cariek, but since it is recognized that 
the Composition of ' teeth is -largely 
calcium and : phosphorus .arpdy that the 
tootll has a. circulatoVy system] it is 
logical to, suppose that the calcifying 
factor, vitamin D,y. is ess'eiiti; 1 for 
sound tooth str iicLur&N -f 

tylostefol for 'Gfjfrresk offW^ries 


Recent s_Litdjhs).'.]idi ( hi) Vespecia I ly to 
the (efficacy. • oft.yiostei'oli -in dental 
prophylaxis;. Ay ‘^y.wuV.fs.tudy of 800 
English childrwhp^r^eiying- i ykrious 
d i eln ry ad ditions,- ishoyv eik V irra^l iated 
ergostcrql to be, of ^striking value in 
arresting, denial; caries,- the ;j rate of 
spread of curie's being- only qriej-third 
that of the control 1 group; 2 i.--' 


Price, 3 Boyd and Drain, 4 Davis, 5 and 
the Toveruds 6 are among the numerous 
other authorities whose clinical studies 
reveal that vitamin D improves tooth 
structure or inhibits decay. 

Vitamin CD for Of dulls 

McCollum, referring to studies by 
himself and associates, states, “Decay, 
we believe, is ttyerresult, in most in- 
stances, of a diet {.^unsatisfactory in 
respect to its calcium), phosphorus and 
vitamin D contynt.”^ 

Speaking of ip ]MblJ arn^y ’ s work, he 
continues, “Her i're sujts harmonize 
with our i n t e r|p~ ret~ati om that a dietary 
regimen whiem; tends;, to maintain the 
phosphorus andv^caicium of the blood 
at a high leveh tends tqyrender the in- 
dividual caries-imniune.'X . . I believe 
no one ale/jt :;tp: '’existing knowledge 
would hesitate ;;now to state unquali- 
fiedly that tife_pregnant, ja nd nursing 
mothers of odii'^ai’eT ge.it l n g too little 
vitamin D. if, ppriVtudiesjund those of 
Mrs Mellamfy ;are;:as^gp^d as we be- 
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THE SIGNIFICANCE OF THE HYPERTROPHY AND 
HYPERPLASIA OF THE PARATHYROID GLANDS 
IN RICKETS AND OSTEOMALACIA * 

By Russell M. Wilder, M.D., George M. Higgins, Ph.D., and Charles 
Sheard, Ph.D., Rochester, Minnesota 

The earliest suggestion of a correlation between the function of . the 
parathyroid glands and rickets is to be found in a contribution of Erdheim 2 
in 1906. Extirpation, of the parathyroid glands of young rats led to decal- 
cification of the dentin of the incisor teeth and to dental abnormalities 
resembling those found in spontaneous rickets of rats. In the normal rats, 
after parathyroidectomy, an increased amount of osteoid tissue developed, 
especially in the ribs; fractures occurred and the deposit of calcium in the 
calluses of the fractures was deficient. A cartilage typical of rickets was 
not seen, but this discrepancy was explained by retarded growth, and it was 
Erdheim’s opinion that parathyroid deficiency leads to disturbances of ossi- 
fication which are essentially the same as those of rickets. 4 ’ 6 He had ob- 
served, in the meantime, enlargement of the parathyroid glands in cases 
of osteomalacia 3 of man, as well as in two cases of late rickets of human 
beings, and thus he arrived at the conclusion that the parathyroid glands 
must be inadequate at the time of onset of these conditions. The calcium- 
impoverishment in rickets, like that which follows parathyroidectomy, in- 
dicated, for him, a failure of parathyroid function, and the enlargement of 
the parathyroid glands, as observed in osteomalacia and rickets, an at- 
tempt at compensation. It should be recalled that these observations and 
conclusions antedated the discovery of vitamin D, and that the etiology of 
these skeletal diseases at that time was a matter of conjecture. 

Others were quick to confirm Erdheim’s finding of enlargement of para- 
thyroid glands in osteomalacia, but his conclusions encountered some oppo- 
sition for the reason that gross enlargement of these glands was not found 
in infantile rickets, either by himself or others. He explained it on the 
ground that a large majority of infants suffer from rickets, so that criteria 
regarding the size of perfectly normal infantile parathyroid glands were 

* Read before the Central Society for Clinical Research, Chicago, Illinois, October 27, 
1933. 

From the Division of Medicine. Division of Experimental Medicine, and the Division of 
Physics and Biophysical Research, The Mayo Clinic and The Mayo Foundation. 
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lacking. This matter is still unsettled, but since then it has bef .11 conclu- 
sively demonstrated by Nonidez and Goodale 10 and Higgins and Sheard 10 
that deprivation of vitamin D, in chickens, not only produces /rickets, but 
is regularly accompanied by very evident hypertrophy and hynjlrplasia and 
gross enlargement of the parathyroid glands. The consistency of this is 
such as to suggest a direct correlation between the demancf for the para- 
thyroid product and the availability of vitamin D, a correlation which we 
believe to have been further elucidated by experiments to lie described. 

The terms “ hypertrophy ” and “ hyperplasia ” are so Ifrequently mis- 
handled as to make it necessary to define’ the usage intended® Hypertrophy 
is applied, by us, to an increase in the size of the individual epithelial cells 
of the organs in question and hyperplasia to an obvious I increase in the 
number of these cells. Enlargement of the glands may r/sult from either 
hypertrophy or hyperplasia, or from both, or from sonye such pathologic 
process as cyst formation, with or without hypertrophy, cfa- hyperplasia. 

The majority of those interested in rickets and osteomalacia have ac- 
cepted Erdhcim’s opinion that the parathyroid enlargement of osteomalacia 
is an index of increased parathyroid function, but no proi(of for this has been 
submitted, and others, notably Klemperer, 13 have considered that the en- 
larged glands are actually depressed in function, “ a fn/fitless attempt to 
compensate for calcium deficiency.” It seemed to us tlhat this question 
could be settled very simply. Parathyroid hormone coul«.;l be administered 
to chicks deprived of vitamin D, and if, as supposed, the i, hypertrophy and 


hyperplasia of parathyroid glands resulting from deficier 
is an index of increased demand for parathyroid product 
the product by injection might prevent the development otj 1 
ties. Experiments of this nature might also reveal tOi 
parathyroid product would compensate for deficiency of 




f\cy of vitamin D 
, the supplying of 
i these abnormali- 
what extent the 
vitamin D. 


Experiment 1 * 

i 

Six week old chicks from the same hatching of the eggs of one flock 
of pure bred White Leghorn hens received diets containing 2 per cent of a 
crude commercial cod liver oil. This had not been assayed for vitamin 
potency (table 1). The season was midwinter and the pens were situated 

Tahu; I 

, Chicken Diet for Experiment 1 

Yellow corn meal 56 

Wheat middlings. . . 18 

Powdered buttermilk 18 

Salt 1 

Sand tt r U s 5 

Cod liver oil , 2 

(’atrium bv analyst-; 0.45 |K.-r rent 

Pne-phonis by anah.sis ......... 0.48 per cent 

* it-- of . earlier t-xp-rimen! were the subject of a preliminary r 

H-. Sit? >-?:■ ar.d Wtn-i;-: Pr>*\ Staff Meet., Mayo Clinic. PM2, vji, 315-.H5.' 
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behind windows of ordinal')' glass so that the amount of ultra-violet radia- 
tion was reduced to a minimum. Thus the cod liver oil was the only im- 
portant source of vitamin- D. 

The birds were divided among six pens, A to F, two males and two 
females to a pen. The diet in pens C, D and F was supplemented with 5 
per cent of hone ash which proved to he without significance. The birds 
in pens A and C were injected daily with 0.8 unit of parathormone (Lilly) 
for each 100 gm. of body weight; those in pens B and D received, in the 
same manner, 1.6 units for each 100 gm. of body weight. These injections 
were continued for six weeks. All of the birds thrived. The curves of 
the weight changes with and without parathormone were essentially alike. 
Roentgenograms gave no evidence at any time of any changes in the bones, 
and the values for serum calcium were normal throughout (table 2). 

Table II 

Serum Calcium and Phosphorus Values of Chicks at Close of Experiment 1 


Calcium, Phosphorus, 

Pen mg. per cent mg. per cent 

A* 13.27 5.78 

B* 13.S7 5.86 

C* 13.17 5.76 

D* 12.88 5.52 

E 12.74 5.59 

F 13.05 5.71 


* The birds in pens A, B, C and D received daily injections of parathormone (Lilly). 

However, in all the chicks in pens E and F to which no parathormone had 
been given, with one exception, there was some degree of abnormality in the 
parathyroid glands. It ranged from simple hypertrophy to frank hyper- 
plasia. In many cases the glands were several times as large as normal 
and contained cysts. The abnormality was unrelated in degree to the 
amount of calcium in the diet. It was less intense, but otherwise entirely 
like that previously described by Higgins and Sheard for chicks deprived 
of vitamin D. 

In contrast to the pathologic appearance of the parathyroid glands of the 
control birds, the parathyroid glands of the chicks which received para- 
thormone were normal in appearance, both grossly and pathologically. It 
was concluded that the crude cod liver oil in the diet provided a relatively 
inadequate supply of vitamin D.* Rickets was prevented by this small 
amount of vitamin D, but not the hypertrophy and hyperplasia of the 
parathyroid glands, and, since administering parathormone medicinally had 
prevented alteration of the glands, it seemed reasonable to infer that the 
glands of the untreated chicks had been called on to deliver a larger than 
normal supply of hormone which in turn had resulted in their compensatory 
hypertrophy and hyperplasia. 

* This conclusion is confirmed by the absence of alterations of the parathyroid glands 
in control experiment B (page 1065). 
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Experiment 1 had been designed with quite another objective. We were 
aiming at the production iii chicks of the fibrous osteosis of hyperparathy- 
roidism, such as had been obtained in rats, guinea pigs and puppies by 
Jaffe and his associates and by Johnson 12 and Wilder. This failed. The 
chick has proved highly resistant to injections of parathormone. The 
observation that parathormone prevented hypertrophy and hyperplasia of the 
parathyroid glands was accidental. It prompted our undertaking the fol- 
lowing experiments in which chicks were more rigidly deprived of vitamin D. 


Experiment 2 

A flock of 36, ten day old White Leghorn chicks from one hatching of 
the eggs of one flock of pure bred hens, was placed behind amber glass * 
and the birds were given a ration greatly deficient in vitamin D and rela- 
tively poor in calcium and phosphorus. It was essentially the same as the 
diet of experiment 1 (table 1) but the cod liver oil was omitted. 

One group of these birds, 24 in number, was treated from the beginning 
with 0.8 unit of parathormone for each 100 gm. of body weight. This 
was injected daily, subcutaneously. 

The calcium and phosphorus values of the blood serum of a few indi- 
viduals of both the treated and the untreated groups are given below (table 
3). No significant differences are observable in these ; the value for calcium 


Taiu.f III 


Scrum Calcium and Phosphorus Values of Chicks at Close of Experiment 2 


Calcium, Phosphorus, 

mg. per cent mg. per cent 


8.47 . . 
6 . 1 ! . . 
5 . 01 . 
6.00 ♦ 
5.52 * 


6.06 
6.12 
6.25 
4.63 * 
6.61 * 


4 Values followed by an asterisk were obtained in individual birds treated with para- 
thormone; values not so designated were obtained in individual birds of the untreated group. 
All the birds gave clear evidence of rickets. 


L low in both groups. However, the degree of rickets in the birds treated 
with parathormone was somewhat less, and also the group thus treated with 
parathormone had gained an average of 135 gm. as compared to 108 gm. in 
the untreated group (table 4), The parathyroid glands in both groups 
revealed hypertrophy and hyperplasia but these processes were less prominent 
in the treated birds. 

Ten of the parathyroid-treated birds from experiment 2 which had not 
been killed at the end of that experiment, were placed on a diet in which 
meat scrap- replaced the dried buttermilk of the previous diet. Particles 
fU l»omr in the meat scraps raised the values for calcium and phosphorus 
5,i. The sand grit was niso increased. In half of this flock the 
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Table IV 

Average Weights of Chicks in Experiment 2 

Birds receiving Birds 


parathormone, receiving 

0.8 unit per no 

Date, 100 gm. weight, parathormone, 

1932 gm. gm. 

6- 2S 90 96 

7- 5 144 126 

7-11 183 154 

7-1 S 201 185 

7-25 225 204 


All birds were rigidly deprived of vitamin D. They were 10 days old 6/28/32. 

Table V 

Diet of Birds in Experiment 3 


Food 

Yellow corn meal 58 

Wheat middlings 18 

Meat scraps containing bone 18 

Salt 1 

Sand grits 10 

105 

Calcium by analysis 1.44 per cent 

Phosphorus by analysis 0.93 per cent 


previous treatment with parathormone was continued as before ; in the other 
half, it was discontinued. After 11 days on this regimen all the birds 
were killed. 

During life, no difference was apparent between the birds that continued 
to receive parathormone and those that had received no further treatment. 
The value for serum calcium remained low in both groups. Examinations 
of the parathyroid glands, however, revealed smaller glands in the birds 
that had continued on the parathormone and less evident hypertrophy and 
hyperplasia. 

Experiment 4 

A group of 15, four week old chicks from a hatching of eggs from a 
flock of Brown Leghorn hens, was placed behind amber glass and given the 
diet recorded under experiment 3 (table 5). Six birds of this flock were 
treated with parathormone in a dosage of 0.8 unit daily for each 100 gm. 
of body weight. The remainder received no parathormone. 

A significant difference was noted in the growth of these two groups, 
although rickets developed in both. After eight weeks (the chicks now 
being 12 weeks old) all the birds were killed for examination. At this time 
the treated birds had increased in weight an average of 297 gm. as compared 
to 207 gm. for the untreated birds (table 6). The parathyroid glands were 
hypertrophic and hyperplastic in both groups but these changes were less 
marked in the treated birds. 



1064 


R. M. WILDER. G. M. HIGGINS, C. STIEARD 


Table VI 

Average Weights of Chicks in Experiment 4 


Birds receiving Birds 

parathormone, receiving 

0.8 unit per no 

Date, 100 gm. weight, parathormone, 

1932 . gm. gm. 

8-1 '. 231 213 

8- 8 279 237 

8-15 321 291 

8-22 339 

8- 29 408 345 

9- 5 432 360 

9-12 456 360 

9-19 504 360 

9-26 528 420 


All birds were rigidly deprived of vitamin D. They were 28 days old 8/1/32. • 


Control Experiment A 

Twelve chicks, ten days old, from the same hatching as those used in 
experiments 2 and 3 were placed behind “ vitaglass,” which transmits 
ultra-violet light, and were fed the diet of experiment 3 (table 5). One- 
half of this flock received daily subcutaneous injections of parathormone in 
the same dosage used in experiments 2 and 3. There was no rickets and 
after 12 weeks, direct and microscopic examination of the bones revealed 
no abnormalities. The parathyroid glands of the treated birds showed 
some evidence of involution in the form of a fibroblastic invasion. The 
values for serum calcium and serum phosphorus were normal in both groups. 
The growth was somewhat less rapid in the birds treated with parathormone 
than in the birds not so treated (table 7). This result is exactly the opposite 
of that obtained with birds deprived of vitamin D, as in experiment 2. 


Lb 


Tahi.k VII 

Average Weights of Chicks in Control Experiment A 


Date, 

Birds receiving 
parathormone, 

0.8 unit per 

Birds 

receiving 

no 

100 gm. weight, 

parathormone 

1932 

gm. 

gm. 

6 -2S. . 

90 

90 

7- 5 . . 

... 144 

141 

7 11 

. 168 

210 

7 IS. . 

. . 208 

243 

7- 25 . 

. 255 

279 

8 1 .. 

. . 330 

390 

K - , 

s is’. . 

. .. 42-1 

498 

. 552 

624 

V 

. . 648 

720 

s 29. , 

. . 720 

816 

9- S . 

. 780 

816 

9{2. 

. 780 

900 

0 . JO 

. . 780 

1110 

9 2(i. . 

. 840 

1278 

1 UH'W vita;;!.,**, ftiti-, . 
9 n 2> 52. 

iipp’i-d with vitamin l). Diet 

same as in expo 
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Control Experiment B' 

Twelve chicks, four weeks old, from the same hatching as those used in 
experiment 4, were placed behind amber glass and received the diet used in 
experiments 3 and 4 (table 5) but supplemented by 3' per cent of crude 
commercial cod liver oil. Half of this flock was given daily injections of 
parathormone in the same dosage used in experiment 4. No weakness of 
the legs was apparent. Growth was practically the same in both groups 
(table 8). Treatment with parathormone neither increased it, as in the 

Table VIII 

Average Weights of Chicks in Control Experiment B 


Birds receiving Birds 

parathormone, receiving 

0.8 unit per no 

Date, ' 100 gm. weight, parathormone, 

1932 gm. gm. 

S- 1 279 234 

8- 8 321 255 

8-15 3S1 291 

8-22 471 441 

8- 29 561 441 

9- 5 564 513 

9-12 648 618 

9-19 720 687 

9-26 768 771 


Birds all under amber glass receiving the diet used in experiment 4 but supplemented 
by 3 per cent, of crude commercial cod liver oil. Birds 28 days old on 8/1/32. 

case of the birds deprived of vitamin D, in experiment 4, nor decreased it 
as appeared in control experiment A. 

After eight weeks the birds were killed for examination. The para- 
thyroid glands of those which had received parathormone were rather mark- 
edly invaded with fibroblastic tissue suggesting functional involution. The 
glands of those not treated with parathormone appeared normal. 

The bones of the birds treated with parathormone revealed, on micro- 
scopic examination, a slight but definite degree of lacunar resorption with 
replacement of cancellous structure by fibrous connective tissue. This is the 
first time in a large series of experiments that such evidence of fibrous 
osteosis has been obtained in the chick. 


Comment 

The following recapitulation of the evidence now at hand will simplify 
its interpretation : 

Evidence for Increased Parathyroid Function in Conditions of Deficiency 
of Vitamin D. 1. The parathyroid glands of chicks deprived of vitamin D 
are consistently enlarged (Nonidez and Goodale, Higgins and Sheard). 

2. Gross enlargement is frequently associated with cyst formation, but 
depends primarily on an increased size of the “ chief ” cells, hypertrophy, 
due to an increased amount of the cytoplasm of these cells. This is accom- 
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panied by an increase in the number of cells, hyperplasia (Higgins and 
Sheard). 

3. Enlargement, hypertrophy and hyperplasia are roughly proportional 
to the severity of deprivation of vitamin D, moderate in experiment 1, much 
more marked in experiments 2 and 4. 

4. Restoring vitamin D to chicks, previously deprived of this vitamin 
and suffering with florid rickets, not only causes the rickets to “ heal,” but 
is followed by early regression of the accompanying parathyroid abnor- 
mality. The glands not only diminish in size but the individual cells resume 
their normal size.* 

5. The enlargement, hypertrophy and hyperplasia of the parathyroid 
glands in deficiency of vitamin D is counteracted by subcutaneous injections 
of parathormone. In experiment 1, in which the deprivation of vitamin 
was insufficient in degree to provoke rickets, the hypertrophy and hyperplasia 
were prevented by these injections. In experiments 2, 3 and 4 in which 
the deprivation of vitamin was more severe, there was still some evidence 
of inhibition in most cases. 


Other evidence for increased parathyroid function in rickets has been 
reported by Hamilton and Schwartz. 0 Calcium salts administered by mouth 
to normal rabbits increased the serum calcium to a very slight degree, but 
if normal rabbits were previously given injections of parathormone, the 
same dose of calcium usually caused dcatli from hypercalcemia. Rachitic 
rabbits behaved in such experiments as the normal rabbits behaved which 
previously had been given injections of parathormone. 

Evidence for a Compensation Effected by an Increased Secretion of the 
Parathyroid Product in Deficiency of Vitamin D. 1 . The minor degree of 
deficiency of vitamin D. in experiment 1, provoked hypertrophy and hyper- 
plasia of the parathyroid glands not accompanied by any of the more com- 
mon skeletal lesions of rickets. It is inferred that the augmented supply 
of parathyroid product derived from these glands sufficed to prevent the 
development of rickets. 

2. 'fhe more extreme degrees of the vitamin deficiency in experiments 2, 
3 and -1 provoked rickets despite any compensatory action by the enlarged 
glands. The injection of parathormone under such circumstances dimin- 
ished the degree of the rickets but did not prevent its development. The 
doses used were relatively large (0.8 unit per 100 gm. of body weight). 

3. 'fhe growth of chicks deprived of vitamin D was favored by injec- 
tion of parathormone in experiments 2 and 4, although when vitamin D 
whs adequately supplied, as in control experiments A and H, no such growth- 
promoting effect was observable. 




• evidence presented warrants the conclusion that the paralhvroid 
are driven to increased functional activity In* deficiency of vitamin D. 


rrveat- that increasing the supply of the hormone affords some 


agairn't deficiency of the vitamin. It docs not explain the nature 
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of the protection afforded but other information now at hand bears directly 
on this question. 

It is evident, in the first place, that the hormone does not directly replace 
the vitamin. In itself it has no vitamin D effect. Extra hormone, whether 
from hyperactive glands or supplied by injection of commercial hormone, 
prevents the development of rickets only when the deficiency of vitamin is 
relatively slight. Indeed the protection afforded by the hormone is directly 
proportional to the amount of vitamin D available. In experiment 1, in 
which the diet contained 2 per cent of crude cod liver oil, the protection 
afforded by the hormone was complete. In experiments 2, 3 and 4, with 
very rigid deficiency of vitamin D, the protection was unsatisfactory, but 
still in evidence. Presumably if the vitamin could be completely excluded 
no amount of hormone would protect at all.* 

A second possibility, namely, that the hormone increases vitamin D 
effects by activating the vitamin, is unlikely. If it were true one would 
expect the potency of the commercial hormone to be the same, irrespective 
of the species of animal into which it is injected. ■ It is not. Parathormone 
in doses of 1 unit per kilogram of body weight is noticeably active in man, 
whereas 20 times this dose given to normal chicks has little or no effect. 

An explanation that seems to fit is the following: The hormone is not 
the vitamin, nor does it act like the vitamin, nor does it sensitize or activate 
the vitamin; its action is on the tissues of the organism which it sensitizes 
or conditions, so that the tissues can function normally with less vitamin 
than otherwise would be necessary. Support for this hypothesis is found 
in the following observations : 

The discovery of Erdheim that parathyroidectomy is followed by de- 
calcification of the dentin of the teeth of rats and failure to deposit calcium 
in the calluses of fractures, has been mentioned in the introduction. His 
interpretation of this observation, restated in the light of present day knowl- 
edge of the etiology of rickets, would be that a normally adequate supply of 
vitamin D becomes inadequate when the parathyroid hormone is removed. 
Hess and Lewis 7 and later Hess, Weinstock and Rivkin s ’ 9 reported the 
following : viosterol promptly raised the value for serum calcium in monkeys 
and dogs in which latent tetany was induced by deprivation of calcium, bui 
after the parathyroid glands had been removed the value for serum calcium 
fell again and was then unaffected by doses of viosterol 40 times that which 
is prescribed for infants of equivalent weight. However, much larger doses 
of viosterol, in later experiments of Hess and his associates and according 
to Tones, Rapoport and Hughes f and Demole and Christ, 1 are effective 
even after parathyroidectomy. Kozelka 14,15 has made a similar comment. 

* Young chicks store a certain small amount of vitamin D, obtained presumably from 
the yolk of eggs from which they hatch. Complete deprivation of vitamin D is thus excluded 
as a' possibility in experiments of this nature. 

t It is an open question in all experiments _ of this kind, whether all existing parathyroid 
tissue has been resected. Accessory parathyroids are extreme!}- difficult to uncover. It may 
be that in the absence of any parathyroid tissue whatsoever the organism would be quite 
insensitive to vitamin D. 
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Thyroparathyroidectomized dogs could be maintained free from tetany by 
giving vitamin D, but the doses required were several times as large as are 
normally required. In parturient animals several thousand rat units were 
used daily. Doses of this magnitude given to normal animals produce 
evidences of hypervitaminosis, as described by Hess and others. An ab- 
normally high tolerance for vitamin D in parathyropriva is also apparent 
from the observations of Seeds and Reed. ir 

The other side of the picture is presented in observations of Johnson, 
working under the direction of one of us (Wilder), on the production in 
rats and puppies of the bony lesions of hyperparathyroidism. Johnson in- 
jected rats with parathormone in doses of from 2 to 20 units daily and 
uniformly produced the typical picture of parathyroid osteosis. Litter mates 
of these animals, receiving identical doses of parathormone, were given daily 
doses of 10 to 15 small drops of viosterol, representing not more than from 
60 to 90 Steenbock units of vitamin D. In normal rats this dose of vitamin 
D was without noticeable toxic effect, but given with the parathormone it 
produced intense metastatic calcification of the kidneys. The conclusion to 
be drawn from these data must be that the sensitivity of an animal to vitamin 
D is decreased in parathyroid insufficiency and increased in conditions of 
parathyroid excess, which means, as stated in the hypothesis, that the hor- 
mone sensitizes the tissues of the organism to the action of the vitamin. 

It may he asked whether the stimulus to the parathyroid glands in con- 
ditions of deficiency of vitamin D is the lack of vitamin, per se, or the 
resulting hypocalcemia. In experiment 1 the parathyroid glands became 
hypertrophic and hyperplastic in the presence of a normal value for serum 
calcium, which seems to point to a direct effect on the glands. 


Conclusions 

experiments with chicks reveal that deprivation of vitamin D, insuffi- 
cient in degree to cause rickets, will produce hypertrophy and hyperplasia 
<>f the parathyroid glands; that the parenteral administration of parathor- 
mone in such minor degrees of deprivation of vitamin D prevents this 
hypertrophy and hyperplasia, but that when the deprivation of vitamin D 
is extreme, so that rickets is clearly in evidence, administering parathormone 
may restrict Inn will not prevent the hypertrophy and hyperplasia of the 
glands. 

h appears from this and other evidence cited that the hypertrophy and 
hyperplasia of the parathyroid glands of chicks, under conditions of dc- 
fieunev of vitamin D, depend on their accelerated functional activity. 

t niter observation'; are interpreted to mean that the supply of parathvroid 
a tn»!’r determines the sen-itivity of the organism to the action of vitamin 
■ ■’ A dnuhd-.hed supply of the hormone, as after parathvroidectomv, 
dktum-hv- the ability of the organism to function normally with restricted 
amount, of vitamin D; an augmented supply conditions the tissvtes of the 
oo that the effects of the vitamin are more intense, and so that 
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amounts of the vitamin which otherwise would not prevent rickets, do 
prevent rickets. 

By virtue of the capacity of the parathyroid glands to accelerate the rate 
of supply of their product, and owing to the resulting conditioning of the 
tissue (increased sensitivity to vitamin D), the organism is enabled to with- 
stand periods of relative deficiency of vitamin D which otherwise would 
produce rickets or osteomalacia. This compensatory mechanism is adequate 
to protect against relative degrees of deficiency of vitamin D ; it is inadequate, 
as would be expected, when deficiency of vitamin D is extreme. 

We are indebted to the Eli Lilly Company for supplying the parathormone used in this 
investigation. 
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CHRONIC PERICARDIAL EFFUSION IN MYXEDEMA: 

REPORT OF CASE * 

By E. B. Freeman, M.D., F.A.C.P., Baltimore, Maryland 

The cardiac disturbances associated with hyperthyroidism have long 
been recognized, as shown by the abundance of literature which has accu- 
mulated on the subject. Equally striking is the comparative dearth of 
publications dealing with the cardiac disturbances associated with hypo- 
thyroidism. In fact, nothing on this subject is to be found in the literature 
until 1918, when Zondek 1 described under the term “Myxedema Heart” 
certain cardiac signs and symptoms observed in some myxedematous pa- 
tients, namely: enlargement of the heart, feeble heart action, slow heart 
beat, normal blood pressure, and low amplitude of the auricular P- and the 
final ventricular T -waves in the electrocardiogram. Since Zondek’s original 
article was published, other articles dealing with the heart in myxedema have 
appeared in the literature at irregular intervals. The characteristic appear- 
ance of the heart as described by Zondek has been attributed to a number 
of conditions, namely: diffuse dilatation of the heart; edema of the heart 
and the tissues surrounding the heart; cardiovascular disturbances not de- 
pendent upon myxedema; and possibly to effusion into the pericardium. 
Since it has been proved that pleural and peritoneal effusions occur in some 
cases of myxedema, it seems logical to assume that a similar collection of 
fluid may likewise occur in the pericardium. 

Fahr = believes that heart failure is a prominent feature in pronounced 
cases of myxedema. He claims that the shape of the heart in myxedema 
is very characteristic and differs very materially from that found in well 
Known types of cardiac disease. He states that in defects of the mitral 
valve, there is bulging of the conus arteriosus and the pulmonary artery in 
the second and third interspaces, with displacement of the right auricular 
border to the right. In myxedema heart, this bulging does not occur. In 
lesions of the aortic valve and in hypertension, cardiac dilatation involves 
the Sett ventricle exclusively or, in the later stages, to a greater extent than 
the right. This again differs from myxedema heart in which all chambers 
dilate equally. Fahr further states that in a pericardial effusion of mod- 
erate degree, the heart shadow may resemble that seen in myxedema heart, 
hs ma*><ive effusion, however, the base of the heart is much broader than 
in myxedema heart. lie stresses the point brought out by Zondek, that 
v, he! the myxedema heart is examined fluoroscopically, the heart borders 
nue.t- verv Mutigtshly. This lie attributes to marked dilatation; and he does 
any conclusion as to the strength of contraction can be 
creation of the heart borders. 

c and Frantz ' made an analysis of the cases of myxedema 
nrojd khnic wt the Massachusetts (General Hospital, covcr- 
n. re t/in MohYat Hn-'fcOv, March 
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ing a period of 12 years — 48 in all. They found one case only in which 
there was definite cardiac enlargement, which subsided under thyroid ther- 
apy. The initial enlargement in this case was not as pronounced as in 
Fahr’s cases. From their stud}', they concluded that myxedema heart, in 
the sense of Zondek and Fahr, is far from common. They are not, how- 
ever, willing to join those who feel that it does not exist. They further 
state that the evidence produced by Zondek and Fahr of marked cardiac 
dilatation which disappears quickly under thyroid medication, is incontro- 
vertible; and their case, in a less striking way, is one in point. They believe 
the type of disability described by Zondek and Fahr must be functional in 
character, in that it responds so well to thyroid therapy. They have, how- 
ever, no explanation as to why myxedema heart is not more frequently 
found in eases of myxedema. 

Means, 4 in a more recent article, suggests that the cardiac enlargement 
found in some cases of myxedema may possibly be due either to hypertrophy, 
pericardial effusion, edema or dilatation. “ Because of the rapid shrinkage, 
hypertrophy is unlikely (unless of course, some independent cause for it, 
like hypertension, is present). By the same token, dilatation seems likely. 
At least, it is easy to believe that shrinkage could be due to the rapid 
improvement in tone under the action of thyroid. Pericardial effusion is 
possible, but the x-ray appearance is against it. Some edema of the heart 
muscle may play a part. It was noted at autopsy in our cases, and it is easy 
to conceive of its rapid disappearance under thyroid.” 

Lerman, Clark and Means, 5 in a still more recent article, arrived at the 
following conclusions : “ Myxedema heart in the sense of cardiac enlarge- 
ment which undergoes shrinkage on thyroid medication is common. . . . 
The heart changes are to be regarded as a part of myxedema — not as a 
separate cardiac entity. . . . The change in the heart with thyroid treat- 
ment is probably due to increased muscle tonus and loss of interstitial edema. 
In an occasional case the loss of pericardial fluid may account for this 
change.” 

Willius and Haines 0 made a careful study of 162 cases of high grade 
myxedema, with special reference to the cardiovascular system. As to age 
incidence, they found the disease was most frequent in the fourth, fifth, 
and sixth decades, in which 32, 52 and 38 cases, respectively, were recorded; 
there were 128 females and 34 males. In 148, or 91 per cent, there Avere 
no subjective symptoms or objective signs indicative of cardiovascular dis- 
ease. Eleven cases, or 7 per cent, presented definite evidence of organic 
cardiovascular disease, which was only in one instance influenced by the 
disappearance of myxedematous symptoms under thyroid therapy. Then- 
conclusions were as follows : “ In 162 cases of high grade myxedema studied, 
none of heart failure and none of organic cardiovascular disease were found 
that could be justly attributed to the myxedema. There were numerous 
electrocardiographic abnormalities which disappeared under thyroid mecli- 



1072 


E. B. FREEMAN 


cation. The data presented do not justify the establishment of a cardiac 
syndrome characteristic of myxedema.” 

Ayman, Rosenblum and Falcon-Lesses 7 analyzed 22 cases of myxedema 
heart previously reported in the literature, and report two additional cases 
that have come under their observation. They mention as probable causes 
of myxedema heart: cardiac dilatation secondary to a flabby heart muscle; 
myxedematous conditions of the heart itself or the tissue about the heart; 
and the existence of pericardial fluid. 

Evans s reports a case of myxedema with ascites and atony of the urinary 
bladder. lie mentions six cases of ascites associated with myxedema pre- 
viously reported in the literature. Five of these were reported by Fournier; 
in two of the five, there was also pleural effusion. The sixth was reported 
by Marsh. In this case three gallons of fluid were removed by abdominal 
paracentesis, following which the fluid gradually returned. It finally dis- 
appeared under thyroid therapy. In his summary he states : “ A case is 
reported of well advanced myxedema presenting the unusual features of 
atony of the bladder, myxedema heart, and free fluid in the abdominal and 
pleural spaces. The fluid in the abdomen was found to have an unusually 
high protein content. It is believed that, the atony of the bladder was a 
result of thyroid insufficiency and that the free fluid represented true 
myxedema fluid and not a manifestation of cardiac failure.” 

In a personal communication Christian D states: “So far as I know, 
there are no observations in the literature in regard to pericardial effusion 
in myxedema. From time to time, people have expressed the idea that 
so-called myxedema heart was pericardial effusion and not an involvement 
of the myocardium, but I think no one has proved this. . . . The rapid 
decrease in the size of the heart following thyroid administration has also 
made this explanation of pericardial effusion probable. However, the only 
real proof will he the actual tapping of the pericardium with removal of the 
fluid. I have myself observed and proved by tapping, both peritoneal 
and pleural, accumulations of fluid in myxedema, and then have seen them 
disappear with thyroid extract. Consequently. I am entirely expectant of 
seeing the same thing happen with the pericardium.” 

Cordon.'" in a report on “ Some Clinical Aspects of Hypothyroidism,” 
calls attention to the occasional similarity of its clinical manifestations to 
those of pernicious anemia, chronic nephritis, migraine, and pericarditis 
with effusion. It! his paper, he describes one case of myxedema with peri- 
cardial effndon occurring in a man of 68, whose complaints were shortness 
of breath and swelling of the face and lower extremities. On physical 
examination the cardiac dullness measured 2d centimeters laterally; the 


heart sounds were almost inaudible; roentgen-ray examination confirmed 
th - pie^-nre ( .f pericardia! efTn-ion. The basal metabolic rate was minus 
*2. ft-.! tv.<s (, era dun*;, the pericardium was tapped and 1500 c.c. of 

C- ;r amh.-r fluid were removed. Inoculation of a guinea y>ig with this 
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thyroid extract the basal metabolic rate returned to normal, and the peri- 
cardial effusion disappeared. 

In view of the fact that so few cases of effusion into the serous cavities 
of the body in myxedema have been reported and since, as far as I am able 
to determine, in only one of these did the effusion occur in the pericardial 
sac, I herewith submit the following report : 

Case History 

A. W. H., male, aged 39, referred by Dr. George W. Murgatroyd, entered the 
Maryland General Hospital on March 23, 1931. His family history -was unimportant. 
His past history was negative with the exception of an illness at the age of six, which 
was possibly rheumatic fever. His present illness began in 1925, when he was 33 



Fig. 1. Chest film on admission before pericardium was tapped. 


vears of age. with a feeling of exhaustion. He continued to work until March 1, 
1927. One week later, he entered St. Agnes’ Hospital. An abstract of the St. Agnes’ 
Hospital records is herewith presented: 

Chief Complaint: Marked weakness associated with cough and shortness of 
breath. Physical examination : pale, anemic looking young man. Skin very dry and 
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scaly; hair thick and dry; eyelids edematous; thyroid not palpable. Cardiac dullness 
increased to the left to the mid-axillary line ; and likewise definitely increased to the 
right, with old iteration of the cardio-hepatic angle. The increase in the area of car- 
diac dullness found on physical examination was confirmed by roentgen-ray study. 
No murmurs were heard and there was no arrhythmia. The blood pressure was 110 
systolic and 70 diastolic. The lungs showed moderate dullness at both bases posteri- 
orly. The abdomen was soft, and the liver enlarged; its lower border was three 
fingers’ breadth below the costal margin, somewhat firmer than normal, the surface 
smooth and regular. There was slight edema of the extremities. The reflexes were 
normal. 



t 


Vf-.c rec<»t<|v O.uiw the following laboratory studio.-. : Blood Wassermann negative. 
<!uo,.ih>bm 1 0 per cent; erythrocytes 4,500,000; leukocytes 10,300; normal differ* 
I’.b.l o.ttm. Van den Bergh test: direct and indirect negative. Icterus index 5. 
(v.u-.cli analy-is < n--t meal); free hydrochloric acid 10 degrees; total acidity 19. 
nuti; ' p-vstjc gtavjtv 1.030; tests for sugar and alhutnin negative; microscopic 
:c;-, negative. Renal function test ( intravenous phenolsulphouphthalein) : 
‘"• r 1 per cent; second half hour 8 per cent; total 23 per cent, 

of chronic pericarditis with effusion was made. The pericardium 
nr..! i 40- > c.c. ot a clear, straw colored fluid were removed. The specific 
IT!*’, i :o- patient remained in St. Agnes’ Ho-pital for four weeks anti 
mo-'h improved. He returned to hi- trade, elect rotyping, arirl 
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a gradual return of symptoms, and he was again compelled to give up his position. 
From the time he gave up his position in August 1927 until he entered the Maryland 
General Hospital in March 1931 (nearly four years), he remained a semi-invalid and 
unable to work. When he entered the Maryland General Hospital, he presented a 
typical picture of myxedema. His chief complaints were shortness of breath, pro- 
nounced weakness, swelling of the extremities, and great sensitiveness to cold. He 
was mentally very sluggish and responded to questions slowly. The least effort 
seemed completely to exhaust him. He was unable to lie down in comfort on account 
of shortness of breath. There was marked puffiness of the eyelids and face. There 



was slight pitting edema of the lower extremities. His skin was very dry; it was 
especially scaly on the arms and legs, and apparently somewhat thickened everywhere. 
The hair was extremely dry, very coarse and thick. There was no loss of hair on 
any portion of the body, except on the legs below the knees. His tongue was coated 
and very dry. The area of cardiac dullness was markedly increased, with a transverse 
measurement of 24 centimeters; the cardio-hepatic angle was obliterated. The physi- 
cal signs of enormous increase in the area of cardiac dullness were confirmed by 
fluoroscopy and roentgen-ray films. In addition to confirming these physical findings, 
the fluoroscopic study also showed complete absence of pulsation in the cardiac 
shadow. The apex beat was not visible; it was barely possible to hear the heart 
sounds. The pulse rate was 70 per minute and regular. The blood pressure was 120 
systolic and 70 diastolic. No sclerosis of the peripheral vessels was apparent. The 
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lungs showed a few moist rales at both bases posteriorly. There was no shifting ab- 
dominal dullness. The liver was enlarged; its lower border was three fingers’ breadth 
below the costal margin, somewhat firmer than normal, and not sensitive to pressure. 
There was slight edema of the extremities. The deep reflexes gave responses within 
normal limits. 

Special Studies: Blood Wassermann negative. Hemoglobin 75 per cent; erythro- 
cytes 3,750,000; leukocytes 7,100; normal differential count. Blood urea 32.4 milli- 
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c.c. of fluid removed. Even though 800 c.c. of fluid were removed, a large quantity 
still remained, as evidenced by roentgen-ray films taken immediately after the peri- 
cardium had been tapped. The fluid contained no blood and formed no clots; its 
specific gravity was 1.022. The Rivalta test was positive; protein 45 grams per liter. 
Smears: polynuclear cells 50 per cent, lymphocytes 12 per cent, endothelial cells 38 
per cent. No organisms were found. Stained smears showed no tubercle bacilli; 
culture on blood agar remained sterile; guinea pig inoculation proved negative for 
tuberculosis. 



Fig. 5. X-ray film, 17 months after beginning of thyroid extract. 


It is interesting to note the striking resemblance that exists between the clinical his- 
tory, physical examination and the laboratory studies made in St. Agnes’ Hospital and 
those made in the Maryland General Hospital four years later. When this is borne in 
mind, I think one is justified in drawing the following conclusions: (1) that the large 
pericardial effusion found in St. Agnes’ Hospital was not due, as thought, to chronic 
pericarditis but to myxedema; (2) that the patient had been suffering from myxedema 
from the onset of his symptoms, which were first noticed six years before thyroid 
therapy was instituted. 
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The initial dose of thyroid extract was small, % grain three times a day. The 
dose was gradually increased until at the end of three months, the patient was getting t 
% grain three times a day. This amount of thyroid brought the basal metabolic rate-' 
up from a minus 45 to a minus 10. With this rise in metabolic rate, the pericardial 
effusion entirely disappeared as shown by physical examination and roentgen-ray 
study. There was marked improvement in the patient’s general condition. His mental 
condition returned to normal, and he became interested in life for the first time in 



thin four 
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. The .-kin was moist. The edema of the face and extremities 
and the subcutaneous thickening noticed over the entire body 
!lse electrocardiographic tracing returned to normal. The 
a- very much improved. There was no attempt made to give 
;yro;d t<> bring the basal metabolic rate up to an absolute normal, 
igmenr in this particular ease to keep the metabolic rate around 


b'-'-n done. Jins.-,] metabolic 
* <n thyroid extract required 
oo-f <v-r g.sn*..— 21.:. grains per 


studies have been made every six 
to keep the metabolic rate around 
day for the past 18 months. 
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In addition to the basal metabolic determinations made at regular intervals, there 
have been frequent roentgen-ray studies of the heart. The heart has remained normal 
in size. Since the fluid disappeared from the pericardium there has been no evidence 
of its return. Only once since thyroid treatment was begun has it been discontinued. 
This was done at the suggestion of Dr. William F. Rienhoff in an effort to determine 
whether or not there was any change in the calcium content of the blood in chronic 
pericardial effusion in myxedema. The first calcium determination was made while 
the patient was still taking thyroid extract; this showed 10.5 milligrams of calcium 
per 100 c.c. blood. Thyroid therapy was discontinued for 16 days, when a second 
calcium determination was made; this showed 10 milligrams per 100 c.c. blood. These 
two determinations approximate each other so closely that it seems apparent that the 
stopping pf the thyroid did not influence the calcium content of the blood. There was, 
however, a drop of 22 per cent in the basal metabolic rate in the 16 day period during 
which the thyroid therapy was discontinued. It is now two and a half years since 
thyroid therapy was instituted. Throughout this time thyroid extract has been given 
continuously, except for the short intermission while the blood calcium determinations 
were being made. No other medication has been given. While the patient’s physical 
condition has not improved sufficiently to enable him to return to his occupation of 
electrotyping, he has -been able, however, to do less strenuous work and has been 
holding a responsible office position for the past four months. He looks and feels 
quite well. 

Summary 

A case of chronic pericardial effusion occurring in myxedema is pre- 
sented. The pericardial effusion was rapidly absorbed when sufficient 
thyroid was given to bring the metabolic rate up to the accepted low normal. 
It seems apparent therefore, that chronic pericardial effusion does occur in 
some cases of myxedema, although the etiological relationship of the 
myxedema to the pericardial effusion is not clearly understood. 
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THE EFFECT OF CALCIUM ON THE STORAGE OF 
COLLOID IN THE THYROID GLAND * 

By Jacob Klein, M.D., Chicago , Illinois 

For some lime iodine has been emphasized as the most important factor 
in thyroid function. Iodine, however, is only one factor. Calcium is an- 
other element necessary to proper thyroid function. Various aspects of 
the problem have been discussed by Berry, 1 Jlellwig, 2 Kottman/ Abelin/ 
and Juanita Thompson. 6 As the latter has stated, both calcium and iodine 
exert important influences on the thyroid, the normal function of which 
seems to depend on a proper relation between these two elements. Calcium 
in limestone areas has been stressed as an important factor in the causation 
of goiter, through a water supply rich in this element. More recently Hell- 
wig has demonstrated that excess of calcium in the presence of iodine 
deficiency causes hyperplastic changes in the thyroid. The results of his 
investigations suggest again that normal thyroid function may depend on 
the conjoint action of calcium and iodine. The purpose of my study is to 
determine what influence calcium exerts in the storage of colloid in the 
thyroid; particularly in the presence of thyroglobulin as well as of an 
excess of iodine in the water supply. The investigation was begun as a 
result of an interesting clinical experience in which the administration of 
calcium exerted a definite curative effect in acute hyperthyroidism. 0 This 
raised the question : What effect has calcium on the function and structure 
of the thyroid gland which gives it therapeutic properties in clinical hyper- 
thyroidism ? 

• Experiments 

Thirty-six young white rats, 250 to 300 grams in average weight, were 
separated into six groups, which were kept separate in clean wire cages and 
were all fed a liberal general diet. Group 1 received distilled water for 
drinking and daily injections of 0.5 c.c. of a 2 per cent hog thyroglobulin. 
Group 2 was given 5 per cent calcium lactate water for drinking, and daily 
injections of 0.5 c.c. of a 2 per cent solution of thyroglobulin. Group 3 
received distilled water for drinking, daily injections of thyroglobulin, and 
a daily subcutaneous injection of 1 c.c. of a 10 per cent solution of calcium 
gluconate. Series 1 to 3 were started on April 27, 1932 and were terminated 
by chloroforming on May 16, 1933. The thyroids were immediately dis- 
sected out, measured, and fixed in 10 per cent formalin. Group 4 was given 
1 per cent potassium iodide in distilled water for drinking and no calcium. 
Group 5 received 1 per cent potassium iodide in distilled water for drinking, 
and daily injections of 1 c.c. of a 10 per cent solution of calcium gluconate. 
Groups 4 and 5 were begun on May 20, 1933 and chloroformed on June 20, 

Infect£u?Dlseases pub,ication Decembcr b 1933. From the John McCormick Institute for 
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1933. In group 4, two rats died of intercurrent infection. These were 
rejected. A series of six rats on the general laboratory diet and tap water 
served as controls. The thyroid tissues were imbedded in celloidin and 
sections 10 to 15 microns thick were stained with hematoxylin and eosin. 
Thick sections were chosen because they give a better concept of the shape 
and size of the follicles. In order to render the results as objective as 
possible, measurements of the follicles were made with an ocular micrometer. 
In each animal the diameters of 25 of the largest follicles were measured 
in scattered sections of the series and the average follicular diameter com- 
puted. As a check on the accuracy of the measurements, 100 additional 
follicles were counted in scattered sections of each rat series and the results 
tabulated. (See tables 1 and 2.) Thus in each series 250 follicles were 
measured. Since peripheral follicles are often larger than internal ones, 
half of the measurements were taken in the center of a section. In this 
manner a certain estimate could be obtained as to the average size of the 
thyroid follicle which was used as an index of colloid storage. 

Results 

The results of the gross thyroid measurements and follicular index a're 
recorded in tables 1 and 2. The normal average follicular diameter was 
214 microns. This is not presented as an absolute value: the variability of 
the structure of the thyroid gland under diverse conditions is well known. 
However, under the given conditions the index may serve as a measure for 
comparison. In the normal resting glands, the colloid was thin, and stained 
faintly with eosin. In the other groups the colloid seemed dense and was 
markedly eosinophilic. The rats receiving thyroglobulin and no calcium 
showed a slight increase of colloid storage as compared with the normal; 
228 microns compared to 214 microns (6 per cent). The group receiving 
an excess of calcium lactate in the drinking water presented the greatest 
storage of colloid, 49 per cent above normal. The calcium gluconate group 
also showed a definite increase in colloid storage, 33 per cent above normal, 
as compared with a 6 per cent increase with thyroglobulin alone. This 
appears to demonstrate that calcium increases the storage of colloid in the 
presence of an experimental excess of thyroglobulin. This fact may explain 
the therapeutic action of calcium in clinical hyperthyroidism. The storage 
of colloid in the presence of excessive amounts of iodine is illustrated by 
series 4 and 5. With no calcium, 1 per cent potassium iodide caused an 
apparent 10 per cent increase of colloid storage as compared to the normal. 
However, with the administration of calcium gluconate in the presence of 
an excess of iodine this increase reached 38 per cent. In group 3, rat 5 
had a rather low follicular index (141 microns) and epithelial hyperplasia. 
This was associated with a suppuration in the trachea. The same applies 
to rat 2 in group 4, and rat 4 in group 5. Nevertheless the rats which 
received calcium showed greater colloid storage even in the presence of 
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Table II 

(100 Follicles in Each Series) 


Group 1 

Distilled H«0- 
Thyroglobulin 

Group 2 
Calcium Lac- 
tate-Thyro- 
globulin 

Group 3 
Calcium Glu- 
conate-Thyro- 
globulin 

Group 4 

1% KI Water 
No Calcium 

Group 5 

1 % KI Water 
Calcium 
Gluconate 

Group 6 

Normal Diet 
Control-Series 

Diameter of 
Follicles, 
Microns 

Diameter of 
Follicles, 
Microns 

Diameter of 
Follicles, 
Microns 

Diameter of ' 
Follicles, 
Microns 

Diameter of 
Follicles, 
Microns 

Diameter of 
Follicles, 
Microns 

230 

309 

274 

230 

287 

213 

Average Measurement for 250 Follicles 

21S 

319 

285 

236 

296 

214 


infection. Gross measurements indicated abnormal size of follicles (colloid 
goiter) in rats 2, 4, and 5 in the group receiving 1 per cent potassium iodide 
water and no calcium. All the other animals presented practically normal 
measurements of the total thyroid gland (5 by 2 by 1 to 6 by 2.5 by 1 mm.). 
The gross appearance of the cut surface varied. The gland might appear 
pink with much colloid, or hyperemic and seemingly poor in colloid. 

Summary 

1. Calcium either by mouth or hypodermically increases the amount of 
colloid in the thyroid gland in the rat in the presence of excess of thyro- 
globulin and iodine. 

2. Intercurrent respiratory infection may cause a decrease of colloid 
storage and of hyperplasia. Even in these animals calcium increased the 
storage of colloid. 

3. The therapeutic action of calcium in hyperthyroidism may be due to 
this property of increasing colloid storage in the presence of an excess of 
thyroglobulin. 
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NOMENCLATURE OF THE DISORDERS OF INSULIN 
SECRETION: DIABETES MELLITUS, HYPER- 
INSULINISM AND DYSINSULINISM * 

AN ANALYTICAL REVIEW OF DATA RELEVANT TO THE 
CLASSIFICATION AND TERMINOLOGY OF THE SE- 
CRETORY DISORDERS OF THE ISLANDS OF 
LANGERHANS OF THE PANCREAS 

By Seale Harris, M.D., E.A.C.P., Birmingham, Alabama 

The classification and nomenclature of the secretory disorders of the 
islands of Langerhans of the pancreas is of importance, as it is in all 
diseases. According to the recently compiled book, “ A Standard Classified 
Nomenclature of Disease,” 1 which has been adopted by the leading hospitals 
in America, the ideal name for a disease should identify it with the organ 
involved (topographic), and with the pathologic and physiologic changes 
that occur in the glands, or other tissues, which cause the phenomena ob- 
served in the condition (etiologic). In the classification and nomenclature 
of the secretory disorders of the pituitary, thyroid and adrenal glands, the 
topographic and etiologic factors have been considered ; thus it seems logical 
that the same method of nomenclature should he adopted in the terminology 
of the disorders of the internal secretion of the pancreas. 

Rowe 2 in his recent book on “ The Differential Diagnosis of Endocrine 
Disorders,” discussing the terminology of the secretory disorders of the 
endocrine gland, says : 

The term hypofunction is applied to that condition in which the clinical and 
laboratory findings indicate a lowered functional level — the extreme picture of which 
may be produced by complete ablation of the gland, in other words, a state of demon-- 
strable diminution or lack of internal secretory activity. 

Hyperfunction is used to indicate a condition in which all measurable abnormal 
function levels are of opposite sign to those pronounced by ablation. 

Dysfunction states are those in which evidences of hyper- and hypo-activity are 
simultaneously observed. Such conditions arise, for example, when endocrine organs 
initially hyperactive are undergoing a functional evolution to an ultimate hypo-active 
state. Years ago Cushing called attention to such involutions in acromegaly, and the 
writer and his associates have frequently observed analogous conditions in thyroid 
disease. 

In the nomenclature of the disorders of thyroid secretion, the following 
terms are in general use: hyperthyroidism, synonymous with toxic goiter, 
exophthalmic goiter, and Graves’ disease; clysthyroidism, i.e., imperfect 
thyroid function; and hypothyroidism, synonymous with myxedema and 
cretinism. The secretory disturbances of the pituitary glands, described by 
Cushing and others, are called hyperpituitarism, dyspituitarism, and hypo- 
pituitarism. Likewise, hyperadrenalism, dysadrenia and hypoadrenalism 

* Received for publication December 28, 1933. 
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are accepted terms for describing the syndromes resulting from the exces- 
sive, irregular, or deficient secretion of adrenin (epinephrin). 

The discovery of insulin by Banting, 3 and the observation that an 
excessive dose of insulin produces hypoglycemia with definite symptoms 
(Banting, Campbell and Fletcher, 4 Noble and MacLeod, 5 ) made it certain 
that some one would recognize cases resulting from the spontaneous exces- 
sive secretion of the hormone of the pancreas, which Schaffer G had pre- 
viously called insulin. In 1923, when nondiabetics were observed to 
have symptoms identical with those of an insulin reaction and found to 
have abnormally low blood sugars during the attacks, the question of the 
nomenclature of the disorders of the islands of Langerhans was considered. 7 " 
It was logical to regard them as analogous to the secretory disorders of other 
organs of internal secretion, i.e., thyroid, pituitary, and adrenals, all of 
which had been recognized and named, using in their terminology, the prefix 
Hyper when there was excessive secretion, hypo when there was deficient 
secretion, and dys when the secretion was irregular ; and the suffix ism was 
used to refer to the state, or action, of the organ involved. It, therefore, 
would seem that the disorders resulting from the excessive, uncontrolled, or 
deficient internal secretion of the islet cells of the pancreas should be called 
respectively liyperinsulinism, dysinsulinism, and hypoinsulinism, the latter 
to be synonymous with, but never to supplant, the long accepted term diabetes 
mellitus. 

Hypoinsulinism Synonymous zvith Diabetes Mellitus. If diabetes mel- 
litus, a disease due to a deficiency of insulin, had been discovered since the 
scientific nomenclature of disease has been adopted it would be called hypo- 
insulinism; but the ancient Greeks, observing polyuria, called the disease 
associated with it diabetes, meaning a syphon, or a fountain ; and when, 
according to tradition, bees were seen swarming around the urine of patients 
from whom urine flowed like water spouting from the syphon of a fountain, 
the term mellitus, meaning honey, was added. Thus the term diabetes 
mellitus has been used since the dawn of medical history to describe the 
disease entity characterized by hyperglycemia, polyuria, glycosuria, and a 
tendency' to ketosis. 

Greek medical nomenclature would not be regarded as altogether scien- 
tific in the twentieth century, but the names they gave many diseases are so 
expressive and impressive that they have lived through the centuries ; and no 
doubt the term diabetes mellitus will endure until the end of time. Certainly 
the good old name diabetes mellitus, though not as scientific as hypoinsu- 
linism, has merit, and with sanction of long usage, it will and should be 
continued to be used. 

Until more of practical value has been proved regarding the independent 
action of the pituitary, thyroid and adrenal hormones in carbohydrate metab- 
olism, it would seem that Allen, Joslin, Banting, Opie, Cecil, Warren and 
others, who are regarded as authorities on diabetes, are correct in their 
conclusion that diabetes mellitus is essentially due to the deficient secretion 
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of insulin. Therefore, (he term hypoinsulinism may he used correctly, 
except perhaps in rare cases, as being synonymous with diabetes niellitus. 
Granting that extra-insular influences, as the excessive secretion of the 
antagonistic hormones by the hypophysis, thyroid and adrenals, were pri- 
marily responsible for decreased insulin production, or availability, in 
diabetes the expression hypoinsulinism would be just as appropriate as if 
there were actual lesions of the pancreas. 

Hyperglycemia. Hyperglycemia, regardless of its etiology, is not a 
disease entity and should be classified as a condition, and not a disease, of 
the blood. Hyperglycemia cannot be considered as being synonymous with 
diabetes mellitus, though it usually is a manifestation of the disease. 

Hyperglycemia occurs frequently in nondiabetics. In blood sugar 
studies (Folin-Wu method) up to October 1, 1 933, on 3076 patients, most 
of them routine fasting blood sugars on patients sent to us for the diagnosis 
and treatment of gastrointestinal and nutritional disorders, 777 were found 
to have hyperglycemia. Of these, according to Josliu’s criteria, pf! 535 had 
true diabetes mellitus leaving 242 of 2541 nondiabetics, or 9.5 per cent, 
who had fasting blood sugars of more than 0.120 per cent. Of these 242 
hyperglycemics, in 187 the fasting blood sugars were between 0.121 and 
0.140 per cent. In 36 who did not have glycosuria the blood sugars were 
.between 0.141 and 0.160 per cent, while 19 nonglycosurics had blood sugars 
above 0.160 per cent. According to Priscilla White/ associated with 
Joslin, all of the 19 with postprandial blood sugar rise above 0.160 per 
cent should be classified as true diabetics. This would bring our scries of 
cases of diabetes to 554 up to October 1, 1933. 

There no doubt is a higher incidence of hyperglycemia in our scries of 
cases studied than would be found in general practice, or in a general hos- 
pital, because many of the patients on whom fasting blood sugars were made 
were referred for suspected diabetes; but this observation shows that hyper- 
glycemia without diabetes occurs frequently. Certainly a patient cannot 
be assumed to have diabetes because he has hyperglycemia of a moderate 
degree. There are many diseases besides diabetes in which hyperglycemia 


occurs. 


No one would think of reporting a case of hyperglycemia, unless the 
term were used as a functional diagnosis, or as a qualifying term added to 
the name of the disease of the pancreas or other organ, which was the pri- 
mary cause of the high blood sugar ; yet many clinicians have reported cases 
of “ hypoglycemia,” a condition which usually results from the opposite 
secretory disorder of the pancreas (hyperinsulinism), and which is no more 
a disease entity than hyperglycemia. 76 

Glycosuria. Glycosuria, like hyperglycemia, is usually a manifestation 
of diabetes, and is not a disease. Glycosuria, therefore, cannot be regarded 
as being synonymous with diabetes. 

Joslin 00 is safe and conservative in his opinion that the giycosuric pa- 
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tient should be considered as a real or potential diabetic until proved other- 
wise. He said : 

Glycosuria usually is dependent upon disease of the pancreas, particularly of the 
islands of Langerhans. My rule in the treatment of diabetes is to consider any 
patient who has sugar in the urine demonstrable by any of the common tests to have 
diabetes mellitus and to treat him as a diabetic until the contrary is proved. This 
procedure is safer for the patient, than to make use of the term glycosuria which 
begets indifference and may lead to disaster. It is com'enient to classify patients with 
glycosuria, or with a history of glycosuria into four groups: true diabetics, potential 
diabetics, renal glycosurics, and unclassified diabetics. Under true diabetics are placed 
patients whose blood sugars on an unrestricted diet are 0.14 per cent or more fasting, 
or 0.17 per cent or more after a meal with simultaneous glycosuria which is plainly 
related to diet. 

Joslin, 06 however, found in a stud}" of 6000 glycosuric patients that only 
5086, 85 per cent, had true diabetes, leaving 15 per cent of nondiabetic 
glycosurics. 

In a recent study of our records up to October 1, 1933 of routine night 
and morning examinations of the urine of 6641 patients, largely adults 
usually referred by physicians for gastrointestinal and nutritional disorders, 
818 had glycosuria. Applying Joslin’s criteria 00 for establishing a diag- 
nosis of true diabetes, i.e., the simultaneous presence of sugar in the urine, 
and fasting blood sugar of 0.14 per cent or more, or 0.17 per cent or more 
after a meal, 535 (66.6 per cent) were found to have diabetes, leaving 285 
(33.4 per cent) of nondiabetics with glycosuria. Perhaps the reason why a 
larger percentage of glycosurics in our series were classed as nondiabetics 
than Joslin found in his larger series was because less than 10 per cent of 
our patients were diabetics, and no doubt a larger proportion of the patients 
referred to Joslin are sent because of actual or suspected diabetes. 

Many of our nondiabetics in whom sugar was found in the routine 
examination of urine were studied for only one or two days, so it is probable 
that many of them would have been found to have true diabetes if time had 
been given for glucose tolerance tests. From these observations the con- 
clusion must be drawn that glycosuria without diabetes is relatively frequent 
in many conditions. Glycosuria, therefore, has no place in the terminology 
of the disorders of insulin secretion, except as a qualifying functional 
diagnosis of many diseases. 

Of the 181 nondiabetics in our series with moderate hyperglycemia, i.e., 
fasting blood sugar between 0.121 and 0.140 per cent, 29 had glycosuria. 
Most of this group, particularly those with both moderate hyperglycemia 
and glycosuria, were considered as potential diabetics. No doubt many of 
them would have been found to be true diabetics had the opportunity been 
given to make glucose tolerance tests upon them. 

It is interesting to note that, up to October 1, 1933, of 218 nondiabetic 
patients with hypoglycemia, i.e., with fasting blood sugars below 0.080 per 
cent, 42 (19 per cent) had sugar in their urine. In 86 of these, in which 
there seems to be no doubt of the diagnosis of hyperinsulinism. 22 (26 per 
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cent) had glycosuria. Several of these were sent in diagnosed from the 
glycosuria, without blood sugar studies, as diabetes. Of 58 hypoglyeemics, 
considered as borderline cases of hyperinsulinism, 11 (19 per cent) had 
glycosuria. Of 74 hypoglycemics without symptoms of hyperinsulinism. 
9 (12.2 per cent) had glycosuria. 

As a check, the incidence of glycosuria in conditions in which there was 
no evidence of disturbed insulin secretion was studied. Tti 576 patients 
diagnosed as having gastric and duodenal ulcers, in routine examination of 
night and morning specimens of urine, 44, a percentage of 7.S. were found 
with glycosuria. In 978 diagnosed as psycho-neurasthenia, usually with 
symptoms due to gastrointestinal neuroses, only 58, or 5.9 per cent, had 
sugar in their urine. 

The conclusion must be drawn from these studies that glycosuria is 
found in many diseases besides diabetes; and that since glycosuria was found 
in 26 per cent of patients with hypoglycemia and symptoms of hyperinsu- 
linism, the low renal threshold may be due to disturbed insular function. 


Hyperinsulinism 

The terminology of the recently recognized disorders resulting from the 
assumed excessive secretion of insulin, or deficiency of anti-insulin sub- 
stance, has been discussed by a number of clinicians who have reported cases 
of patients suffering from hypogtycemic symptoms. In the first cases re- 
ported in which nondiabetics had symptoms identical with the reaction 
observed in diabetics from overdoses of insulin (induced hyperinsulinism) 
the condition was called hyperinsulinism. Tc A year later Cammidgc 10 re- 
ported two cases of “ hypoglycemia ” which he assumed was due to defective 
glycogenesis by the liver. In November 1924 Jonas 11 cited a case of 
“ hypoglycemia ” reported by Hartman and Rieman, and reported another 
case, that of a diabetic who, a number of days after insulin therapy was 
discontinued, died in hypoglycemia (blood sugar 0.040 per cent). Jonas 
suggested the term “ spontaneous hypoglycemia ” to describe such cases. 
In 1925 John 12a reported two cases of “ hyperinsulinism,” one of a diabetic 
and the other a nondiabetic, who had symptoms of hypoglycemia with low 
blood sugars. John concluded that " the phenomenon must be due to some 
irregularity, or oversensitiveness of the insulogenic regulating mechanism.” 

In 1927 Wilder, Allan, Power and Robertson 13 first proved patho- 
logically the existence of hyperinsulinism. Theirs also was the first reported 
case of hyperinsulinism due to a neoplasm of the islands of Langerhans in 
which there were recurring attacks of convulsions and unconsciousness. 
Their classical report of the case of a physician who died in hypoglycemia 
from an inoperable islet cell carcinoma, which they studied at autopsy, is 
perhaps the most important contribution to the literature on hyperinsulinism. 
Finney and Finney 14 in 1928 reported the first successful resection of a large 
portion of the pancreas for hyperinsulinism (fasting blood sugar 0.030 per 
cent). The pancreas was normal in appearance and microscopic section 
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showed normal islet cells. The patient’s blood sugar was higher after the 
operation, but for a time she had psychic symptoms, though she was greatly 
benefited by the operation. Dr. Finney states five years after the operation 
that she is in good health. Pribram 15 in 1928 reported three cases of 
“ chronic hypoglycemia ” and he suggested the term “ glycopenia ” as 
descriptive of such cases. Allan 10 in 1929 reported two cases of “ hyper- 
insulinism ” in which there was hypoglycemia with convulsions and uncon- 
sciousness. Resection of a portion of the pancreas by Judd 17 in one of 
Allan’s cases resulted in improvement to the extent that the hypoglycemic 
symptoms were milder. Hartmann 1S in January 1929 reported a case of 
“ idiopathic hypoglycemia ” in a negro who died in a state epileptic institu- 
tion. Winans 10 in 1928 reported three cases of “ chronic hypoglycemia ” in 
obese patients, which he ascribed to “ overactivity of the pancreas.” 
Waters 20 in 1929 reported three cases of “spontaneous hypoglycemia.” 

Carr, Parker, Grave, Fisher and Larrimore 21 in August 1931 reported a 
case of “ hyperinsulinism ” in which the hypoglycemia (blood sugar 0.042 
per cent) was associated with recurring attacks of unconsciousness and con- 
vulsions. Removal of a pancreatic adenoma cured the patient. Gammon 
and Tenery 22 in 1931 reported a case of “hypoglycemia,” “due to hyper- 
insulinism ” and they suggested the term “ dysinsulinosis ” as descriptive of 
the condition. Marsh 23 in 1930 reported nine cases of mild “ hyperinsulin- 
ism.” Phillips 24 in 1931 reported a case of “hypoglycemia” in which 
autopsy revealed hyperplasia of the islands of Langerhans thus suggesting 
an organic basis for hyperinsulinism in one patient who did not have adenoma 
of the pancreas. A number of other cases have been reported by American 
clinicians, some using the term hyperinsulinism and others hypoglycemia, 
with various qualifying words. Derick 23 more recently reported a case of 
“ spontaneous hyperinsulinism ” due to an islet cell adenoma, in which the 
patient was cured by operation. Evarts Graham and Womack 20 up to 
December 1933 had successfully operated upon four adenomas of the pan- 
creas, and had resected the pancreas in three additional cases of “ hypo- 
glycemia ” in which adenomas were not found. 

Most of the British clinicians who have reported cases, follow the lead 
of Cammidge, and use the term chronic hypoglycemia. Cammidge 100 con- 
siders that chronic infections of the liver and pancreas play an important 
role in the etiology of hypoglycemia, because, as he says : “ Chronic catarrh 
of the upper intestines is generally associated with an infection of the bile 
and pancreas ducts, and the consequent disturbance of the liver and pancreas 
may contribute to the production of a low blood sugar.” 

Wauchope, 27 in one of the most comprehensive reviews of the general 
subject of “ hypoglycemia ” that has been published, employs the terms 
“ spontaneous hypoglycemia,” and “ functional hyperinsulinism.” Wau- 
chope’s bibliography on the subject of hypoglycemia and hyperinsulinism in 
all its phases is one of the most extensive in the literature on this new 
disease entity. 
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Moore, 2 * of Dublin, reported a case of “ spontaneous hypoglycemia ” 
which he considered as due to “ insulinism.” Sippe and linstock'"’ in a 
recent number of the Australian Medical Journal reported 25 cases of “ hy- 
poglycemia ” and in their excellent survey they describe as " true hypo- 
glycemia,” the “fulminating types” ((a) confusional or comatose, (b) 
epileptiform, (c) abdominal, (d) migrainous, (e) asthmatic, (f) vertigi- 
nous, (g) cardiac) and “ chronic hypoglycemia.” Sippe and Boslock con- 
sider “ hypoglycemia ” practically as common as hyperglycemia. In a large 
series of cases met with in general practice (in Brisbane, Australia) the 
“ percentage of cases of hypoglycemia was 0.47 and that of diabetes 0.51.” 

The first book to be written on hypoglycemia and hyperinsulinism was 
by a Frenchman, Jean Sigwald, entitled “ L’ Hypoglycemic,” 30 with a fore- 
word by Professor M. Pathcry. In its 320 pages this very excellent mono- 
graph covers the literature up to 1932 on the various phases of hypoglycemia, 
including “ spontaneous hypoglycemia,” “ experimental hypoglycemia,” i.e., 
in animals by the use of insulin, and “ hyperinsulinism ” — “ hypoglycemic 
par hyperpancreatie.” 

Most of the German medical writers who have reported cases, as 
Krause, 31 use the word “ hyperinsulinism.” One of the most comprehensive 
papers that has been written on the subject is by Professor Max Rosenberg n " 
of Berlin on artificial and spontaneous hyperinsulinism, in which he brings 
out definitely that the manifestations of hyperinsulinism induced by giving 
excessive doses of insulin to animals and men are the same as those which 


occur in “ spontaneous hyperinsulinism.” It is interesting to note in the 
141 references in Rosenberg’s article how thoroughly he has covered the 
American literature on hyperinsulinism. 

The only reference found in the Italian literature was the report of a 
case of “ spontaneous hyperinsulinism ” by Stief. 33 Three references have . 
been found in the Scandinavian literature, one by Hagedorn 34 in which he 
reports two mild cases of “ spontaneous hypoglycemia one by Ehrstrom 35 
in which he reports a case of “ chronic pancreatitis with hyperinsulinism ” ; 
and a third by Sjogren and Tillgren 30 who, in discussing the confusional 
or manic states observed in a case in which there was hypoglycemia, use the 
word “ insulinism ” to convey the idea of an excessive secretion of insulin 
by the pancreas. 

It is evident from the various words and terms that have been used to 
describe the disorder due to the uninhibited, or excessive, secretion of insulin 
that there is need for a clarifying classification and nomenclature on this 
disease entity. 

Spontaneous Hypoglycemia or Hyperinsulinism? It has been sug- 
gested that “ for the present it would seem more in accordance with our * 
actual lack of knowledge to designate all cases of hypoglycemia in which no 
definite proof of cause exists as spontaneous or idiopathic hypoglycemia 
rather than as cases of hyperinsulinism,” 3T reserving the word hyperin- 
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sulinism for the cases of hypoglycemia in which operation, or autopsy, 
proves the diagnosis. 

If this criterion were held necessary for diagnosis in all internal dis- 
eases, few diagnoses would be made before operation or autopsy. Apply 
the criterion of “ proof and cause ” and few cases could be diagnosed as 
diabetes mellitus, because, as is well known, in many cases of diabetes even 
the autopsy shows no demonstrable lesion of the pancreas, or other organs 
that may be concerned in producing hyperglycemia; yet with very few 
exceptions, authorities on diabetes agree that the pancreas is the essential 
organ involved. Except in rare cases, whenever the diagnosis of diabetes 
is made it is assumed that there is a deficient secretion of insulin, and no 
one questions the diagnosis. Why should there be a different criterion for 
assuming a diagnosis of hyperinsulinism in the opposite secretory disorder 
of the pancreas when there is hypoglycemia with symptoms that are identical 
with those which have been repeatedly produced by the hypodermatic ad- 
ministration of insulin (induced hyperinsulinism) ? 

It is also granted that uncontrolled release of glycogen from the liver 
may be a factor in hyperglycemia just as deficient glycogenesis will result 
in hypoglycemia ; but Mann 38 has shown that it requires massive destruction 
of the liver to produce hypoglycemia. Mann found that permanent reduc- 
tion of hepatic tissue to less than 15 per cent resulted in only slight changes 
in the blood sugar level. Therefore, with such enormous reserve glycogenic 
power it does not seem likely that in functional disorders of the liver there 
will be enough impairment of function to produce hypoglycemia, without 
other evidences of liver disorder. It, therefore, would seem that the diag- 
nosis of hyperinsulinism is justified in those cases of spontaneous hypo- 
glycemia in which there is no evidence of disease of the liver, pituitary, 
suprarenal or thyroid glands. However, the possible involvement of other 
endocrine organs should never be forgotten in any case in which spon- 
taneous hypoglycemia is a manifestation, and the search for such involve- 
ment should continue as long as the patient is under observation. 

Even in cases of disturbed carbohydrate metabolism due to polyglandular 
dysfunction the disorder should be given a name that connects it with the 
organ that is predominantly involved; and at this time few will question 
that the pancreas is the most important, if not the essential, organ in the 
production of the symptoms of spontaneous hypoglycemia. The term hyper- 
insulinism would seem to be appropriate to use in the hypoglycemia resulting 
from hypopituitarism, because it is a generally accepted theory that the 
pituitary gland controls the secretion of insulin, and when there is hypo- 
pituitarism the secretion of insulin is uninhibited and hyperinsulinism re- 
sults. Cushing in a recent personal communication to the author writes: 

“ Unquestionably all the old states that we originally described as hypo- 
physiopriva in dogs after hypophysectomy were due to hyperinsulinism 
though we had no means of determining this in years gone by.” 
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Dysinsulinism 

The name dysinsulinism was coined to characterize a condition, or dis- 
ease, in which there are at times manifestations of deficient insulin secretion 
— diabetes mcllitus (hypoinsulinism) ; and at other times symptoms of 
hyperinsulinism. In other words the term dysinsulinism is intended to 
describe cases in which there is unregulated, uncontrolled, or irregular, 
secretion of insulin, with symptoms resulting at one time from hyperglycemia 
and at another time from hypoglycemia. 

In the nomenclature of other endocrine glands in which there is irregular 
or uncontrolled secretion, with both hyper and hypo phases, the prefix dys 
is commonly used, as dyspituitarism, dysthyroidism and dysadrenia. Cer- 
tainly no one would dispute the correctness of the term dyspituitarism as 
coined by Cushing; and no one would question that there are phases of 
hyperpituitarism and hypopituitarism in the same patients. 'That the hyper- 
pituitary syndrome frequently is followed by hvpopituitary manifestations 
in the same patient and the latter symptoms controlled by the use of pituitary 
opotherapy is an accepted fact. 

Rowe 2 states that he frequently has seen hypothyroidism follow hyper- 
thyroidism, and other endocrinologists have made similar observations. 
The term dysthyroidism is in general use and it is found in recent editions 
of medical dictionaries. Dysadrenia, likewise, is an accepted word in medi- 
cal dictionaries and is used by authorities on adrenal disorders. It certainly 
does not require much imagination to believe that there is at times irregular, 
or uncontrolled, secretion of the islands of Langerhans; and that in such 
cases there should be symptoms of diabetes and hyperinsulinism in the 
same patients at different times. Certainly in making glucose tolerance tests 
on such patients the fasting blood sugar is sometimes abnormally low, but 
after the ingestion of one and one half grams of dextrose per kilo of body 
weight there is hyperglycemia for two or three hours to be followed by 
hypoglycemia accompanied by typical symptoms of an insulin reaction. 

The need for the term dysinsulinism was felt in January 1924 7(1 when a 
woman came under our observation with a history of having had diabetes 
for one and a half years, but showing at the time of our examination hypo- 
glycemia with symptoms of psycho-neurasthenia. She complained particu- 
larly of “ spells of quivering, with weakness and a disturbed feeling ” from 
midnight to about 2 : 00 a.m. She had learned that she could get relief 
from the attacks by taking food ; and for several months she had kept an 
orange on her bedside table to eat when she awakened in the night with the 

spells.’ 5 Her fasting blood sugar was 0.047 per cent. This patient had 
been on an undernutrition diet for diabetes when her nervous symptoms 
developed. She had reduced in weight from 210 to 160 pounds. It seems 
piobable that the undernutrition diet this patient had been using from July 
1922, to January 1924 was a precipitating factor in upsetting the insulin 
regulatory mechanism of the pancreas. 
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Joslin, 39 in 1921, called attention to the occurrence of “spontaneous 
hypoglycemia ” in diabetics on the undernutrition diet. He reported the 
deaths of two diabetics that occurred while on a very low carbohydrate diet, 
in which the blood sugar dropped to very low levels shortly before death, 
i.e.,. 0.050 and 0.040 per cent. In commenting on these two cases he said : 
“ The discovery of the presence of hypoglycemia during the course of 
treatment (of diabetes) by undernutrition is a danger signal of the first 
importance.” It seems probable that if Joslin had seen these cases after 
the discovery of insulin he would have suspected that the hypoglycemia 
was due to the excessive secretion of insulin; and since the patients had 
proved diabetes, due to the deficient secretion of insulin, what term is more 
appropriate to describe the condition than dysinsulinism ? In the last few 
years several similar cases have been reported and the low blood sugars 
have been attributed to hypersecretion of insulin (Jonas, 11 John, 126 and 
Harrop 40 ). 

In 1930 Howland, et al. 41 reported a case of “ dysinsulinism ” in which 
there were attacks of convulsions and minor attacks resembling petit mal, 
and in which at times during a. 24 hour study the blood sugar levels were 
low, 0.040, 0.041, 0.045 and 0.050 per cent. A glucose tolerance test showed 
a diabetic curve, i.e., 0.08, 0.25 and 0.24 per cent. The}’- therefore pro- 
nounced it a case of dysinsulinism. Removal of a small carcinoma located 
at about the middle of the pancreas cured the patient clinically and the 
blood sugar readings had been normal for some time when the case was 
reported. 

Nielsen and Eggleston 42 in 1930 reported three cases of “ dysinsulin- 
ism,” with fasting blood sugar levels of 0.050, 0.069 and 0.064 per cent. 
Two of these cases were completely relieved by frequent feedings and the 
administration of suprarenal gland orally. The third patient was improved 
on the same diet. 

Gammon and Tenery 22 in 1931 reported the case of a women who had 
attacks of unconsciousness and bizarre nervous symptoms which had been 
called “ nerves ” by several physicians. Her fasting blood sugar was 0.050 
per cent. A sugar tolerance test was as follows: Fasting 0.050 per cent; 
in 45 minutes 0.225 per cent; in two hours 0.25 per cent. There was no 
sugar in her urine at any time. She was relieved by diet with frequent 
feedings ; and a year later her fasting blood sugar was still low, 0.047 per 
cent, but her glucose tolerance curve was nearly normal, i.e., in 45 minutes 
0.125 per cent, and in two hours and 45 minutes 0.111 per cent. Gammon 
and Tenery suggested the term “ dvsinsulinosis ” as descriptive of the 
condition of unregulated insulin secretion. 

The case of “ dysinsulinism ” reported in 1931 by Weil 43 was most 
dramatic. A woman aged 29 had been overweight and developed diabetes. 
On a low diet the sugar disappeared from her urine but she developed attacks 
of convulsions and unconsciousness during her menstrual periods. She had 
been pronounced an epileptic. Weil found a very low fasting blood sugar 
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reading, 0.037 per cent. On a high carbohydrate diet with considerable 
quantities of sugar her blood sugar readings fell to zero, or at least so low 
that the colorimeter could not be read. Her diet was changed to a relatively 
low carbohydrate and high fat diet with frequent feedings, and her “ epi- 
lepsy ” has been cured. She has not had a convulsive attack in more than 
a year. Her recent fasting blood sugar readings were normal, i.c., 0.090, 
and 0.085 per cent. 

More recently Love ' 1 ' 1 reported a case in which the blood sugar readings 
were irregular, at times low, when the hypoglycemic manifestations were 
pronounced, and at other times high, when he had diabetic symptoms. An 
adenoma of the pancreas was suspected. Love diagnosed his case “ dysin- 
sulinism.” 

The above facts regarding reported cases in which patients showed 
evidences of uncontrolled or irregular insulin secretion, with hypoglycemia 
alternating with hyperglycemia, seem to justify the diagnosis of dysinsu- 
linism as made by the authors quoted. 

Hyfogly cemi a 

Hypoglycemia, a low concentration of sugar in the blood, is a condition 
— not a disease — resulting from dysfunction, or pathologic changes in the 
liver, or in the organs of the internal secretion concerned with carbohydrate 
metabolism, including the pancreas, the suprarenals, the thyroid, and the 
pituitary bodies. Hypoglycemia due to whatever cause, is associated with 
more or less characteristic symptoms depending to a great extent upon the 
degree of subnormal blood sugar concentration. 

It is generally agreed by clinicians that the normal blood sugar concen- 
tration ranges between 80 and 120 mg. per 100 c.c. of blood. Usually no 
symptoms of hypoglycemia are observed until the blood sugar falls below 
0.070 per cent, but below that point and to 0.060 per cent the patient com- 
plains of protean symptoms, the most characteristic of which are those 
described by Banting 1 and MacLeod 5 as occurring from an overdose of 
insulin, i.e., hunger, weakness, trembling, sweating and nervousness. 

A great variety of symptoms 7c has been described by various observers 
as occurring in patients with moderately low blood sugars. They include 
dizziness, vertigo, headaches, irritability, attacks of petit mal, lassitude, 
fainting attacks, tachycardia, the fatigue syndrome, the anxiety neuroses, 
emotional disturbances, hysterical attacks and muscular twitchings. The 4 
symptoms in different patients are at times so bizarre that they cannot be 
classified, the only common clinical findings being a moderately low blood 
sugar (from 0.060 to 0.050 per cent), and the observation that the attacks 
occur three or four hours after meals, particularly during the early hours 
before breakfast. The symptoms are relieved by taking food, and prevented 
by frequent feedings before the hours of expected attacks. 

The symptoms of the severe degrees of hypoglycemia (blood sugar 
usually below 0.050 per cent) are more constant. There may be recurring 
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periods of mental lapses, or even psychotic symptoms, unexplained attacks 
of unconsciousness, muscular twitchings, and often convulsions. 7 - 3 A num- 
ber of such cases have been diagnosed, erroneously, as epilepsy, and even 
insanity. Recovery in such attacks may occur spontaneously, but more 
rapidly after the oral or parenteral administration of dextrose solutions. 
Coma and death may be the outcome in the most severe cases. 

While hypoglycemia may be due to a functional disorder, or pathological 
changes in a number of endocrine glands, like its antithesis hyperglycemia, 
it is a clinical finding that occurs usually in the disturbed secretion of the 
islands of the pancreas. It should be stressed, however, that the presence 
of hypoglycemic symptoms in a patient with low blood sugar readings does 
not necessarily mean that he has hyperinsulinism ; because hypoglycemia 
may result from deficient glycogenesis in the liver, from poisons, such as 
arsenicals, particularly arsphenamine, as in the case described by Cross and 
Blackford. 45 Other hepatotoxins as phenylhydrazine, phosphorus and the 
toxin of mushroom poisoning may result in such extensive damage to the 
liver as to disturb its glycogenic function. Likewise, acute yellow atrophy 
of the liver and massive tumors of the liver as in the case reported by Nadler 
and Wolfer 40 may cause marked hypoglycemia. Cammidge 100 in his re- 
port of 200 cases of mild hypoglycemia considers that disturbed liver 
function is the important factor. 

The adrenals control the mobilization of glycogen and a deficient secre- 
tion of the suprarenal glands may result in varying degrees of hypoglycemia. 
Anderson’s 47 case in which a man had recurring attacks of hypoglycemic 
coma, finally dying in one, and in which the autopsy revealed a carcinoma 
of the cortex of the left suprarenal gland, is a striking illustration of the 
fact that adrenal disease can cause a severe and even fatal hypoglycemia. 
Rabinovitch and Barden 4S recently reported a case in which the patient 
died in hypoglycemic coma (blood sugar 0.025 per cent) and which at 
autopsy showed that the medullary portion of both adrenals was entirely 
replaced by lymphoid tissue. Evidently there was no secretion of adrenin. 
There was also a small nodule of inflammatory tissue on the tail of the 
pancreas, but hypoadrenalinism was considered as the important etiological 
factor in the hypoglycemia. 

Addison’s disease, of which adrenal pathology is the essential factor, 
is associated with hypoglycemia (Wadi, 40 and Porges 50 ). Stenstrom 51 in 
1926, reported the case of a woman who had a pronounced fatigue syndrome 
and unconsciousness associated with hypoglycemia. Immediate return to 
consciousness followed the hypodermatic administration of adrenalin. 
Stenstrom thought his case due to hyperinsulinism and hypoadrenalism. 
Having observed low blood pressure in some of our first cases in 1923 and 
1924 we thought that while hyperinsulinism was the most important cause 
of the hypoglycemic symptoms, yet we considered it possible that hypo- 
adrenalism may have been a factor in producing the abnormally low blood 
sugars in the cases. Ten years’ experience in treating many cases of hyper- 
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insulinism further convinces us that hypoadrenalisin not infrequently is 
associated with the hypoglycemia of hyperinsulinism and that it may he a 
factor in producing the hypoglycemia. 

Thyroid deficiency (hypothyroidism) because of decreased metabolism, 
with insufficient utilization of glycogen, may result in hypoglycemia (Zu- 
biram'"' 2 ). Holman 63 stressed the seriousness of the hypoglycemia, some- 
times producing unconsciousness, that may appear 24 to 36 hours following 
operation for hyperthyroidism; and noted the immediate relief in such cases 
that follows the intravenous administration of glucose. 

Years ago Cushing 54 called attention to hypoglycemia associated with 
hypophyseal tumors (hypopituitarism). More recently Joseph Wilder r,r ’ 
has described what he thinks is a distinct entity, which he calls hvpopitui- 
tary hypoglycemia. The gonads perhaps through their pituitary relations 
may be a factor in producing low sugar concentration. Weil’s case of 
the woman who had hypoglycemic convulsions only during menstruation 
illustrates that type. 

Pluriglandular pathology, or dysfunction or hypo function of two or 
more of the endocrine glands, may cause hypoglycemia, as in Patterson’s r,n 
case of a woman who died in hypoglycemic coma. The autopsy showed a 
very small hypophysis and atrophy of the thyroid, adrenals and ovaries with 
what appeared to be a normal pancreas. Gougerot and Peyrc 07 reported 
several cases of hypoglycemia which they thought were due to “ hypo- 
adrenalemia and dysinsulinism.” 

Since all types of hypoglycemic symptoms from the mildest to the most 
severe in which there are convulsions and coma have been produced by the 
injection of insulin (induced hyperinsulinism) without any other factor 
that could produce hypoglycemia, it surely seems that hyperinsulinism is the 
one most frequent cause of spontaneous hypoglycemia. Therefore, unless 
there are evidences of hypofunefion of the other endocrine glands that play 
a part in carbohydrate metabolism, what has been called iodopathic, or 
spontaneous, hypoglycemia may safely be classified as being due to the ex- 
cessive secretion of insulin by the islet cells of the pancreas (hyperin- 
sulinism). 

Even in the event that other endocrine glands are involved, certainly in 
all except a few cases the relatively or actually excessive secretion of insulin 
is the dominant factor, therefore the primary diagnosis should be hyper- 
insulinism; and hypoadrenalisin, hypothyroidism or hypopituitarism should 
be added as a secondary diagnosis. 

It surely seems that hypoglycemia bears the same relationship to hyper- 
insulinism that hyperglycemia does to diabetes mellitus (hypoinsulinism). 
No one would think of reporting a case of diabetes (hypoinsulinism) as 
hyperglycemia; neither should hypoglycemia be employed in reporting a 
case in which there is a low blood sugar, with the usual symptoms that may 
occur in hyperinsulinism. 
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The Quarterly Cumulative Index Medicus very properly lists hypogly- 
cemia 'under the heading of blood sugar, and not as a disease entity; and it 
lists liyperinsulinism under diseases of the pancreas. The recently published 
“ Standard Classified Nomenclature of Disease ” 1 which is the guide for 
nomenclature in all teaching hospitals, does not recognize the term hypo- 
glycemia as a diagnosis ; but it accepts, and lists, liyperinsulinism as a disease 
under the heading of disorders of carbohydrate metabolism. 

Dr. Lewellys F. Barker, Professor Emeritus of Medicine, Johns Hop- 
kins University, noted for his accuracy in the use of words, in his new book 
(1934) on “ Treatment of the Commoner Diseases Met with by the General 
Practitioner,”'’ 18 classifies “ hypoinsulinism (diabetes mellitus) ” and “ hy- 
perinsulinism ” as endocrinopathies under the subtitle of “ commoner dis- 
orders of the function of internal secretion of the pancreas.” When such 
an ardent and discriminating philologist as Dr. Barker uses the term hypo- 
insulinism as synonymous with diabetes mellitus, and the word hyperin- 
sulinism in the nomenclature of the disorders of insulin secretion, no other 
authority is needed for their usage by the medical profession. 

Considering the data relating to the nomenclature and classification of 
the disorders of insulin secretion that have been presented, the use of the 
words hypoinsulinism (diabetes mellitus), liyperinsulinism and dysinsulin- 
ism in the terminology of the disorders of insulin secretion is logical and 
philologically correct. 


Conclusions 

1. There is need for a clarifying classification of the secretory disorders 
of the islands of Langerhans of the pancreas; and the methods of nomen- 
clature adopted in naming the disorders of other endocrine glands, i.e., the 
thyroid, the pituitary glands, and the suprarenal glands, should be applied 
in the terminology of the endocrine disturbances of the pancreas. 

2. Diabetes mellitus, with few reservations, may be regarded as essen- 
tially due to an absolute, relative, or qualitative deficiency of insulin, and 
therefore is synonymous with, but never should be replaced by, the term 
hypoinsulinism. 

3. Whereas it is unusual clinically to observe cases in which permanent 
hyperglycemia, polyuria, and glycosuria are solely or- largely due to dis- 
coverable excessive secretion of the pituitary, thyroid, and adrenal glands, 
theoretically such cases may occur; and if recognized they should be diag- 
nosed as pituitary diabetes, thyroid diabetes or adrenal diabetes, depending 
upon the dominant endocrine factor, involved. 

4. Hyperinsulinism best - defines the disease entity characterized by 
hypoglycemia and resulting from an imbalance of those factors which, act- 
ing with the islands of Langerhans, ordinarily maintain the level of blood 
sugar within normal limits, whether the symptoms are mild, moderately 
severe, or severe. 
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5. Dysinsulinism is the term which best describes the condition in which 
there is irregular, unregulated or uncontrolled, insulin activity; with hyper- 
glycemia alternating with hypoglycemia, in patients who have at times 
symptoms of diabetes, and at other times symptoms due to hypoglycemia 
not induced by exogenous insulin. 

6. Hyperglycemia and hypoglycemia are not disease entities, but are 
temporary conditions of the blood resulting from pathological or functional 
changes in one or more of the organs concerned in carbohydrate metabolism. 
Hyperglycemia is not synonymous with diabetes and should not be used in 
reporting cases of illness due to deficient secretion of insulin. Neither is 
hypoglycemia synonymous with hyperitisulinism, and its use in reporting 
cases ascribed as due to the excessive secretion of insulin should be dis- 
couraged. 

7. The anti-insulin action of the pituitary, thyroid and adrenal glands 
is an acceptable theory, but spontaneous hyperinsulinism due to conditions 
other than absolute or relative overactivity of the pancreas seems as difficult 
to prove clinically as hyperglycemia of cxtra-pancreatic origin. Therefore, 
the diagnosis of hyperinsulinism seems justifiable and advisable, in patients 
with hypoglycemic symptoms in whom there is no evidence of disease of 
the liver, thyroid, hypophysis or adrenals. 

8. Even when there is multiglandular involvement in a patient with 
hypoglycemic symptoms, since it seems likely that in all except a few 
unusual cases the pancreas is the most important organ involved, the 
diagnosis should be hyperinsulinism, with a secondary diagnosis carrying 
the name of the disorder of the hypophysis, the thyroid, or the adrenals, 
that may also be present. In the very rare cases in which another organ 
is the dominant factor in producing the hypoglycemia the diagnosis of 
hyperinsulinism without qualification is not justifiable. 
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OBLITERATING THROMBOSIS OF THE PULMONARY 

ARTERIES * 

By W. M. Fowler, M.D., Iozua City, Iozva 

Obliterating thrombosis of the pulmonary artery or its main branches 
is a relatively uncommon condition if those cases which occur as a com- 
plication of surgical procedures or the puerperal state are excluded. The 
incidence of the condition cannot be determined from the published reports 
which, for the most part, appear as pathological studies on single cases. 
Billings 1 found 16 cases in 6200 autopsies, an incidence of 0.26 per cent, and 
included only those in which he felt that an embolic origin had been excluded. 
Six cases were found in 935 consecutive autopsies at the University Hospital, 
including those associated with operative procedures and septicemia. No 
study of a large series has been made to determine the common etiological 
and semeiographic features and it is for this reason that the present case 
is reported and the available literature reviewed. A thorough search, with 
the collection of all reported cases, has not been attempted. Those reports 
which are concerned primarily with postoperative and postpartum cases have 
been omitted, as have those of multiple thrombosis of the smaller branches 
as reported by Frothingham. 2 


Case Report 

E. F., a white male, aged 52 years, was first admitted to the University Hospital 
in 1929 for a hemorrhoidectomy. At that time the heart and lungs were considered 
to be normal and the blood pressure was 145 systolic and 95 diastolic. His second 
admission was in July 1932 and at this time he gave a history of having had a dry 
cough and a little shortness of breath on exertion for a period of about 15 years. 
These had not prevented him from carrying on his usual activities until May 1932 
when he began to have severe paroxysms of coughing which produced extreme dysp- 
nea. These paroxysms were brought on by talking, exertion, or respiratory irrita- 
tion. Soon after this exacerbation of symptoms he began to have an afternoon fever 
ranging from 101° to 103° (F.). At the time of admission he had an evening tem- 
perature of 100° (rectal) which subsided after three days’ rest in bed and remained 
normal during the remainder of his stay in the hospital. He was not cyanotic or 
dyspneic except with the frequent paroxysms of coughing. A few transient rales 
were found at the base of the right lung but aside from this the cardio-respiratory 
system was considered normal. The blood pressure was 140 systolic and 100 diastolic. 
Roentgenological examination showed some enlargement of the right hilus area and 
fibrosis of both lung fields. Treatment for chronic bronchitis was instituted. 

He returned to the hospital in October 1932 stating that both the shortness of 
breath and the cough had become worse and that it was necessary for him to sit upright 
in order to sleep. He had had nocturnal dyspnea on several occasions and at times 
a feeling of substernal oppression with occasional sharp pains at the right costal 
margin. He had also noted palpitation and tachycardia on slight exertion but there 
had been no edema of the extremities. The cough had never been productive. 

* Received for publication September 22, 1933. 

From the Department of Internal Medicine State University of Iowa, Iowa City, Iowa. 
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The patient was extremely dyspneic and cyanotic at the time of admission to the 
hospital. The heart was not enlarged and, in particular, there was no increased 
accessibility of the right ventricle. The blood pressure was B8 systolic and 70 dias- 
tolic, whereas it had been 140 systolic and 100 diastolic 10 weeks previously. The 
liver dullness extended 2 cm. below the costal margin. There was no ascites or 
peripheral edema. 

He had a constant elevation of temperature throughout the period of hospitaliza- 
tion, which, on one occasion, reached 104.6° (rectal). Repeated blood cultures were 
sterile and agglutination tests for typhoid, paratyphoid and undulant fever were nega- 
tive. 

Roentgenograms showed an enlargement of both liilus regions with two small 
areas of increased density in the right lung suggestive of infiltrative lesions. These 
had not been present on the previous examination and were interpreted as being 
embolic in origin. They gradually regressed. 

The electrocardiogram was that of a right axis deviation with sharply inverted 
T-waves in Leads II and III and some slurring of the QRS complex. The observed 
vital capacity was 4500 c.c., the theoretical being 4175 c.c. 

The renal concentration tests, non-protein-nitrogen of the blood and basal meta- 
bolic rate were normal. The hemoglobin dropped from 98 to 77 per cent and the 
erythrocytes from 5,780.000 on admission to 4,410,000. The leukocytes ranged from 
14,250 to 8,000 with a normal differential count. 

The dyspnea gradually improved and the patient was able to sleep with no ele- 
vation of his head. The cough became less troublesome with only occasional mild 
paroxysms so that he was able to talk without producing either cough or dyspnea. 
The cyanosis diminished but did not completely disappear. In spite of the apparent 



Fig. 1. Longitudinal section through the thrombosed right pulmonarj' artery showing the 
extension of the thrombus into the branches and atelectasis of the middle lobe. 
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Cross section through the right pulmonary artery showing complete obliteration of 
the lumen by the organizing thrombus. 


Roentgenogram of chest showing dense hilus areas and a shadow in the region of 
the right pulmonary artery. 
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improvement the patient had a constant apprehensive attitude and facial expression. 
He was given permission to sit in a chair beside Ins bed but on the second occasion 
he suddenly became dyspneic, cyanotic and had a profuse, cold diaphoresis. He had 
two similar attacks within the next live hours, the third being fatal. Death occurred 
November 27, 1932, 46 days after admission to the hospital. 

Necropsy: The right and left pulmonary arteries were occluded by separate 
thrombi which were adherent to the vessel walls. The proximal end of the thrombus 
in the right branch protruded into the pulmonary aorta but was not adherent in the 
latter region. Both thrombi extended into the branches of their respective arteries. 
The right pulmonary artery was completely occluded. While the thrombosis of the 
left pulmonary artery was not complete, the proximal end of the thrombus had appar- 
ently become loosened and folded over on itself so as to produce complete obstruction. 
.Microscopic examination of the thrombi at various levels showed that they were 
firmly adherent to the vessel wall and had undergone organization. No atheromatous 
changes were found and the small vessels beyond the thrombi were normal. The 
vessel wall beneath the thrombus presented granulation and reparative fibroblastic 
tissue which replaced the entire thickness of the vessel wall in some sections. There 
were many inflammatory cells in these areas and polymorphonuclear cells were present 
in the more recent parts of the thrombi. The right lung weighed 800 gm., the left 
620 gm. No areas of infarction were found. Both were markedly congested with 
only slight evidences of chronic inflammation in the large bronchi. 

The heart weighed 400 gm. and the right auricle and- ventricle were definitely 
dilated. No thrombi were found in the heart or peripheral vessels. A Streptococcus 
viridans grew in cultures taken from the thrombus. The remainder of the necropsy 
findings were unimportant. 

Comment 

This case presents a complete occlusion of the right pulmonary artery 
by thrombosis and a partial thrombotic occlusion of the left. The terminal 
event was apparently precipitated by a detachment of the proximal end of 
the left thrombus which permitted it to fold on itself and completely occlude 
the remaining portion of the left pulmonary artery. The apparent age of 
the thrombi on microscopic examination was compatible with the seven 
months’ duration of symptoms. Even though antemortem blood cultures 
had been sterile, a positive culture was obtained from the thrombus at 
necropsy. This intravascular infection was undoubtedly the etiologic agent. 

Two cases of pulmonary artery thrombosis were found associated with 
cardiac lesions. One of these presented the usual symptoms and findings 
of mitral stenosis with congestive heart failure but necropsy revealed an 
occluded pulmonary artery in addition to the valvular defect. The symp- 
toms of the pulmonary occlusion had been entirely masked by the cardiac 
lesion and its presence had not been suspected. In the second case an active 
endocarditis was present and necropsy revealed a large vegetation on the 
tricuspid valve. The thrombus in the pulmonary artery was undoubtedly 
of embolic origin. It had produced no recognizable symptoms in the 
presence of the primary cardiac disease. 

Septicemia was present in three additional cases. One followed an 
appendectomy at which a ruptured gangrenous appendix was found. The 
patient died suddenly on the ninth postoperative day and a thrombosis of the 
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Ljungdahl 11 F. 38 Right main branch Cough for 8 years. Dyspnea and cya- Right ventricle hypertrophied 

nosis for 4 years. Severe for a few Thrombosis of terminal branches on left, 
months. Syphilis 
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left pulmonary artery was found. A Streptococcus vinduns grew in post- 
mortem blood cultures. The second case died 18 hours after a cyslostomy, 
and all branches of the right pulmonary artery were found occluded by 
organized thrombi. A pyelonephritis and septicemia were also demon- 
strated. The third case was comatose on admission to the hospital and 
died four hours later. At necropsy pyeloncphrosis and occlusion of the left 
pulmonary artery by an organizing thrombus were found. A Streptococcus 
hcmolyticus grew on postmortem blood cultures. 


Etiology . 

Thrombosis of the pulmonary artery occurs most frequently as a post- 
operative or postpartum complication. It has also been reported A ~ in as- 
sociation with cellulitis of the leg, severe burns, typhoid fever, malignant 
disease of the abdomen, and septicemia. Such cases have not been included 
in the table. In a study of eight postoperative cases. Glynn 4:1 concluded 
that a bacterial infection was partially responsible for the thrombus forma- 
tion in all instances, but the slowing of the blood stream subsequent to their 
strict confinement to bed was probably a contributing factor. He did not 
feel that contact of the blood with an abnormal surface was of any sig- 
nificance in the production of the thrombus. Cohen' 14 in an analysis of 
35 cases also emphasized the above features but believed that previous 
damage to the vessel walls was important in certain instances even though 
infection played the leading part in the etiology. He also pointed out that 
pulmonary thrombosis occurs more frequently after operations below the 
level of the diaphragm and that it is much more frequent in adults than 
in children. 

From an analysis of the reports covered by the abor 7 c table it is seen that 
pulmonary artery thrombosis was associated with chronic disease of the 
lungs in 16 cases. These included emphysema, pleural adhesions, bron- 
chiectasis, tuberculosis of either a caseous or fibrotic type, hydrothorax and 
bronchitis. This group of diseases, together with mitral stenosis, is fre- 
quently associated with pulmonary arteriosclerosis. 45 In some of these 
cases the arteriosclerotic process was demonstrated, in others no mention 
was made of the condition of the vessel wall. There were five additional 
instances in which only arteriosclerosis was found. 

In the 62 cases covered by this table, mitral stenosis was present in 12. 
In this condition there is an increased pressure and a slowing of the blood 
stream in the pulmonary circuit with sclerotic changes in many instances. 
There is also the possibility of a low grade intravascular infection, or of an 
embolus arising from an endocardial vegetation or an auricular thrombus 
to account for the pulmonary thrombosis. In two cases a patent foramen 
ovale was found, one of which had a stenosis of the pulmonary orifice. 
This type of lesion produces changes in the pulmonary circuit similar to 
those seen in cases of mitral stenosis. 
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In eight cases there was thrombosis elsewhere in the venous system, in 
one of which the acute thrombophlebitis had occurred 14 years prior to the 
pulmonary thrombosis. 

Syphilis was present in five cases and will be discussed in more detail 
later. Other less frequent conditions were cardiac failure without valvular 
defects (2), carcinoma of the mediastinum (2), chlorosis (1), acute endo- 
carditis ( 1 ) and pneumonia ( 1 ) .' In only a few instances was the pulmonary 
thrombosis considered to be primary. 

The immediate cause of the thrombus formation in a given case is 
difficult to determine and in man}* instances more than one possible etio- 
logical agent is present. The lodging of an embolus in a pulmonary vessel 
with subsequent thrombus formation is undoubtedly responsible in many 
instances although it is impossible to determine by microscopic examination 
whether or not this has been true. Moller 30 believes that an embolic origin 
should be assumed in all cases and this possibility should not be discarded 
until all possible sources of emboli have been excluded. This is the most 
logical explanation in those with thrombosis of a peripheral vein, mural 
thrombus of the right heart or endocardial vegetations. 

It would seem that a blood stream infection is the most important etio- 
logical factor, particularly when the puerperal and postoperative cases are 
considered. In the reports analyzed it is difficult to determine the sig- 
nificance of infection. While many of the patients had a febrile course 
very few bacteriological examinations were made from either blood stream 
or thrombus. 

Arteriosclerotic changes in the vessel walls may be important in certain 
instances but these changes are frequently present in the pulmonary arteries, 
whereas thrombus formation is relatively rare, so it is doubtful if arterio- 
sclerosis alone is a significant etiological factor. It is possible that slowing 
of the blood stream in the pulmonary circulation is of greater significance. 
This may also be a factor in the production of pulmonary thrombosis in 
cardiac failure, in comatose states, as well as in postoperative cases with the 
patient confined strictly to bed. 

The role of syphilis as an etiological agent is apparently a relatively 
minor one. Peck 46 has reviewed the literature on syphilis of the pulmonary 
artery and accepted only 12 cases as definitely proved. Karsner 47 reported 
one case with a productive-cicatricial type of lesion and discussed similar 
• instances in the literature. In his case there was complete obliteration of 
the left pulmonary artery by the syphilitic lesion rather than by thrombosis. 
He cited the case of Letulle and Jacquelin 41 which showed a complete 
occlusion of the right branch by an organized thrombus. In other instances 
a partially occluding thrombus was present. He emphasized the fact that 
thrombosis is more common in the pulmonary artery than in the systemic 
aorta, although the syphilitic involvement of the intima is identical and 
explains this higher incidence in the pulmonary circuit on the basis of a 
slower blood flow. 
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A tuberculous involvement of the vessel wall by direct extension from 
a pulmonary focus was found in one instance. In another case an inflam- 
matory lesion of the bronchial lymph nodes had apparently extended through 
the vessel wall and the acute arteritis so produced was apparently responsible 
for the thrombus formation. Means and Mallory 30 found a calcified mass 
surrounding the thrombosed pulmonary artery but there was no evidence 
of constriction or of underlying intimal change. They did not fee! that 
this mass was responsible for the thrombosis. 

Chlorosis is given as the etiological factor in only one instance although 
the possibility of this complication is mentioned in some discussions of the 
thrombotic tendencies of this disease. Pneumonia is mentioned by several 
authors as an etiological agent but only one definite example was found. 
Certain hypothetical agents such as circulating toxins, kinase, histamine and 
chemical changes in the blood have been mentioned but not demonstrated. 

Karsner emphasized the association of occlusion of the pulmonary artery 
and tuberculosis. In five cases of syphilitic arteritis, even though the oc- 
clusion was not always complete, there was a tuberculous involvement of the 
lung and in one case the tuberculosis seemed to appear while the patient was 
under observation. He suggested that the circulatory changes contributed 
to the development of the tuberculous lesion. 

It is interesting to note that large infarctions of the lung seldom occur 
following thrombus formation, which is in striking contrast to the pathologic 
changes frequently encountered after sudden occlusion by an embolus. This 
feature was specifically mentioned by many authors. In some cases small 
infarcted areas were found and in other instances areas of atelectasis. Pas- 
sive congestion was, however, the most common pulmonary lesion. The 
absence of gross infarction is explained by the existence of a collateral 
circulation between the pulmonary and bronchial arteries. Kiittner 4S has 
demonstrated this anastomosis and in several of the reported cases, especially 
that of Means and Mallory, the bronchial vessels were markedly dilated. In 
a few instances, as in Karsner’s case of syphilitic arteritis, a collateral 
circulation had developed through the pleural vessels. The gradual occlusion 
by a thrombus permits the collateral circulation to develop, whereas this is 
not possible to any significant extent with a sudden occlusion. 

Symptoms 

The symptomatology of pulmonary artery thrombosis is extremely vari- 
able. In certain cases it develops slowly as a terminal event in a septic 
patient and no symptoms referable to the thrombosis are produced. In 
other instances death occurs suddenly with no time for the appearance of 
symptoms other than the terminal cyanosis and dyspnea. When associated 
with cardiac failure the manifestations of the thrombosis are masked by 
those of the primary condition. This is particularly true in mitral stenosis 
in which a deep cyanosis is already present. In the majority of these cases 
pulmonary thrombosis is found unexpectedly at necropsy. 
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We are interested, primarily, in those cases in which the clinical mani- 
festations are referable to the thrombosis alone. The early symptoms are 
not distinctive. They may consist of an “ uneasy feeling,” malaise, ano- 
rexia, palpitation and fatiguability with some shortness of breath on exertion. 
Many 7 of these patients give a history of a chronic cough with a sudden 
intensification of symptoms a few weeks or months prior to death. This 
may be initiated by an acute upper respiratory tract infection or a localized 
infection elsewhere in the body and is generally followed by an intermittent 
febrile course. Cyanosis of a mild degree is common in the early stage 
and steadily progresses until it becomes one of the most prominent features. 
Shortness of breath is ordinarily present and in certain instances is the most 
distressing manifestation. The fact that the vital capacity of the lungs 
was normal in our case, in spite of the cyanosis and shortness of breath, 
led us to believe that there was an improper interchange of gases within the 
lung. Unfortunately the C0 2 content of the alveolar air and blood was 
hot determined. Cough is frequently present, usually non-productive and 
hacking in character, and may become extremely persistent and distressing. 
It is to be noted that many cases in the collected reports gave a history of a 
chronic cough of several years’ duration. In a few instances small amounts 
of bloody sputum have been raised, possibly as a result of small pulmonary 
infarctions. 

Thoracic distress may occur as a dull ache which is not localized or as 
a sense of oppression or constriction of the chest. In others there are sharp 
pleural-like pains which may be associated with the slight bloody expec- 
toration mentioned above. Allbutt called attention to the ashen pallor with 
the facial expression of anxiety such as is commonly seen in coronary artery 
occlusion. 

The pulmonary findings are by no means distinctive and are most fre- 
quently those of the associated lesions. The cardiac findings are ordinarily 
negligible although right ventricular enlargement may ensue in long standing 
cases. It has been shown experimentally 49 that occlusion of the pulmonary 
artery produces little change in the systemic blood pressure or cardiac output 
until the cross sectional area of the pulmonary artery is reduced 60 per cent. 
Beyond this point the cardiac output is rapidly diminished and the systemic 
pressure drops. The fall in blood pressure in the above case is of interest 
in this regard. 

Electrocardiograms showing right axis deviation have been reported. 
A sharply inverted T-wave in Leads II and III was present in our case and 
in that reported by Barnes and Yater. 5 These changes may suggest coronary 
artery disease but do not show a progressive alteration. 

Roentgenological examination has revealed dense hilus areas, and in the 
case of Boswell and Palmer, 24 as well as our own, the shadow of the pul- 
monary artery was visible but not recognized as such prior to death. Al- 
though a definite diagnosis cannot be made on roentgenological examination, 
a prominent shadow in the region of the pulmonary artery in association 
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with the above clinical features should direct, attention to the possibility of 
this condition. 

Polycythemia was not a significant feature and was present in only one 
of the collected cases. A mild secondary anemia and a moderate leukocy- 
tosis were more common. 

Right ventricular failure, as manifested by generalized edema, ascites, 
and enlargement of the liver, may supervene. In many instances, however, 
death occurs suddenly, probably because of a sudden obstruction of the 
remainder of the pulmonary circulation. 

Conclusions 

Obliterating thrombosis of the pulmonary artery occasionally occurs as 
a complication of various cardiac and pulmonary conditions. In most of 
these cases the thrombosis has not been recognized clinically since the symp- 
toms are masked by those of the primary disease. In a few cases the 
thrombosis is apparently primary and the symptoms are referable to this 
alone. While the manifestations are not distinctive, it is believed that in 
some instances the clinical diagnosis may be possible if the condition is 
borne in mind. Certain of these cases undoubtedly reach a quiescent stage 
and it is in that group that its recognition would be most beneficial. 
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PARENTERAL LIVER THERAPY IN PERNICIOUS 
ANEMIA: OBSERVATIONS COVERING TWO 
YEARS OF CONTINUED USE* 

By Joseph E. Connery, M.D., and Leonard J. Goldwater, M.D., 

A T ezu York, N. Y. 

The literature on the parenteral use of liver extract in the treatment of 
pernicious anemia was extensively reviewed by Conner 1 in 1932 and sub- 
sequently by others. In the main, except for the recent contributions of 
Murphy 2 and of Isaacs, 3 the reports which have so far appeared in the 
literature have to do with the parenteral use of liver extract over relatively 
short periods of time.. In most instances the observations reported cover 
the effects of this form of treatment during the period of exacerbation, and 
therefore deal with parenteral liver therapy as an agent in the induction of 
remissions. It is the purpose of this paper to report the results of the 
continued parenteral administration of liver extract to a series of patients 
with pernicious anemia some of whom have been under this form of treat- 
ment for as long as two years. 

Materials and Methods 

Some of the patients first came under observation while in a state of 
relapse sufficiently severe to necessitate hospitalization. Others had been 
receiving various forms of oral therapy at the return blood clinic, and were 
changed to parenteral treatment when this study was begun. In the main 
the patients included in the study were in reduced financial circumstances so 
that in many instances the problem of obtaining an adequate dietary was 
solved with great difficulty if at all. 

The liver extract used was a commercial solution f of fraction G of 
Cohn 4 refined for parenteral administration. During the first six months 
of the study the extract used was of such concentration that 5 c.c. contained 
the material derived from 100 gm. of liver. Later the concentration of the 
preparation was increased so that the same amount of active material was 
contained in 3 c.c. of solution. 5 In all instances the injections were made 
intramuscularly, and in the text the term “ parenterally ” is used in this 
sense. The details of the manner of injection have previously been de- 
scribed.® Except those cases which will be specifically designated in the 
table, all the patients were instructed to take no liver, liver extract, kidney, 
or other specific anti-anemic substance during the period of study. The 
patients were, however, instructed to eat liberally of meat (especially red 

* Received for publication October 19, 1933. 
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meat), of leafy vegetables, and of fruit. Complete obedience to dietary 
instructions was impossible in many instances because of poverty. During 
the period of treatment in the return blood clinic, at regular intervals 
usually not exceeding three months, an interval history was taken and a 
complete physical examination made. Blood counts were done frequently, 
the interval being determined by the status of the patient. The interval 
between counts rarely exceeded three months. Data were recorded on 
standardized forms and filed in a unit chart. The personnel of the clinic 
remained quite constant during the period of the study, so that in the main, 
observations were made by the same physicians and blood counts done by 
the same technical staff. 

In determining the dose of extract used and the interval between treat- 
ments we were guided largely by our previous experience with this form of 
therapy. 0 Except in a few instances all patients were given weekly injections 
of the material from 100 gm. of liver for a period of at least six months. 
It was felt that in a large group of patients any inadequacy of this treatment 
would have become apparent in this time in at least some of the patients. It 
was realized, however, that after a state of remission has been established 
some patients may show no signs of relapse for a considerable period of 
time under inadequate therapy, or even with no treatment at all. In general 
the condition of a patient at the end of the six month period was regarded 
as satisfactory if the red cell count was about 4.5 million or above, if 
neurological lesions already present had shown no progression, if no new 
neurological signs or symptoms had become manifest, if there had been no 
recurrence of signs or symptoms referable to the gastrointestinal tract, and 
if the patient continued to enjoy a feeling of general well being. 

At the end of the first six month period, the treatment of some of the 
patients who fulfilled the above criteria was changed so that they were 
given injections of the material from 100 gm. of liver every second week, 
instead of every week. A small group, even though their condition was 
regarded as satisfactory, were continued on weekly injections for a longer 
period as a further test of the validity of our accepted 'standards for adequate 
treatment. Subsequently the treatment of those patients whose status was 
satisfactory at the end of a second six month period was changed to a three, 
and in some instances a four week interval. At this point it must be 
emphasized that the plan just outlined was adopted arbitrarily merely for 
the purposes of this study, and is not offered of itself as a routine treatment 
of pernicious anemia. Since our object was to study the effects of prolonged 
administration of liver extract parenterally, adjuvants to the treatment 
were purposely omitted. 

Results and Discussion 

Red Cells. In the table we have given the month by month red cell 
counts of all 38 patients included in the study. Where more than one count 
was done in a month, the first (not necessarily the highest) count of the 



Table I 

Month by Month Counts of All Patients 
The sex and age are given with the case number 



j Three week interval begun. 

a Was taking 1/4 lb. whole liver daily at time parenteral treatment was started, and continued taking whole liver. 
b Whole liver 1/4 lb. daily added to treatment. 
c Iron ammonium citrate 9.0 gm. daily added to treatment. 

(I Two week interval— injection of material from 200 gm. of liver (6 c.c. of extract). 
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month was chosen for (lie table. Inspection of the table at once reveals 
that with one exception wc were not successful in maintaining a count of 
five million in any of the patients for even a short period of time. How- 
ever, in a large majority of the patients, the counts were at or above 4.5 
million most of the time. If these figures are to be compared with those 
recently reported by Murphy, 2 proper evaluation can be made only if the 
following factors arc taken into account: (1) Practically one-half of our 
patients were in such reduced circumstances that the mere problem of 
existence was their major concern. (2) Except in three instances (desig- 
nated in the table) no iron or whole liver was administered. (3) A 
sufficiently complete list of counts has been given so that all fluctuations 
are included. (4) Our observations cover a relatively long period of time. 

Hemoglobin. Of the 38 patients, 21 were maintained at a hemoglobin 
level of 13 gm. or more per 100 c.c. of blood. In the remaining 17 the 
hemoglobin values ranged between 10 and 13 gm. per 100 c.c. of blood. 
It is possible that the exhibition of iron in large doses might have raised 
the hemoglobin levels in some of the patients, especially those in the lower 
bracket. The purpose of this study was to determine the effects of paren- 
teral liver therapy carried over a relatively long period of time. The results 
of such a study might have been obfuscated had iron been employed. 

Clinical Course. In discussing the clinical response to the treatment 
given, the patients may be divided into two groups : those who had been 
receiving other forms of therapy and were in a state of remission when 
parenteral treatment was started, and those who had had no previous therapy. 
After the red counts in the latter group had reached normal figures, their 
course differed in no respect from that of the former, so that no separate 
discussion of the latter is necessary. In no case was there any return of 
signs or symptoms dependent on the anemia. In no case in which neuro- 
logical involvement was already present was there any progression nor did 
any new neurological lesions appear. If no neurological involvement was 
present when parenteral treatment was started, none appeared during the 
time the patients remained under treatment. Many patients who were 
bedridden at the time treatment was started regained the ability of inde- 
pendent locomotion, and some were able to return to useful occupations. 
Abnormal deep tendon reflexes did not become normal, and impaired vibra- 
tory and position sense showed no improvement in any case although in 
many the functional status was greatly ameliorated. Occasionally there 
occurred a return of acroparesthesias or glossitis, but these symptoms were 
always quite mild and of short duration, and bore no relationship to the 
condition of the blood. 

Reactions. In our experience of close to 2000 intramuscular injections 
of liver extract we have encountered no severe reaction of any type, nor 
has a single infection resulted. In less than 0.5 per cent mild transitory 
reactions were noted. These usually took the form of flushing of the face, 
a feeling of fulness in the head and general body warmth. These symptoms 
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invariably passed off within a few minutes with no treatment. Pain from 
the injections was never a serious consideration, and no patient who was 
offered the alternative of returning to oral therapy (either with whole liver 
or liver extract) evinced any desire to change. 

Summary 

1. Thirty-eight patients with pernicious anemia were treated parenterally 
with liver extract for periods ranging up to two years. 

2. Data concerning the red cells and hemoglobin in these patients are 
given, 

3. In a large majority of the patients the red cells remained around 
4.5 million during the greater part of the period of treatment. 

4. Twenty-one of the patients consistently had hemoglobin values greater 
than 13 gm. per 100 c.c. of blood. In the remaining 17 the hemoglobin 
ranged between 10 and 13 gm. per 100 c.c. of blood. 

5. Clinically all of the patients remained in a satisfactory condition. 
A small number had mild transitory symptomatic relapses which bore no 
relationship to the condition of the blood. 

6. No severe reaction to an injection occurred in any case. 
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MUCIN IN THE TREATMENT OF PEPTIC ULCER 
ASSOCIATED WITH RENAL AND HEPATIC 

DISEASE * 

By Andrew B. Rivers, M.D., F.A.C.P., Rochester , and Frances R. 

Vanzant, M.D., Minneapolis, Minnesota 

The usefulness of mucin in the treatment of peptic ulcer has been widely 
discussed for several years. The efficacy of this substance as a therapeutic 
agent is assumed to depend largely on its diluent and neutralizing effect on 
gastric acidity, and on its ability to protect gastrointestinal tissues locally 
against the proteolytic action of the acid gastric chyme. That it has some 
virtue in the treatment of peptic ulcer is strongly suggested by the brilliant 
results obtained by Fogelson, 1 Atkinson, 2 Brown 2 and other investigators. 
Our 5 experience with mucin has not been equally successful ; nevertheless the 
striking results occasionally obtainable even in intractable <! cases of ulcer 
have induced us to continue its use. 

In certain types of ulcer especially beneficial results from the use of 
mucin are obtained. We have been of the opinion that pathologic proc- 
esses which need only a favorable type of local gastroduodenal chemism to 
induce quiescence should the more easily and quickly heal when mucin is used 
in their treatment. Acute and subacute ulcers, areal inflammatory lesions, 
or other ulcers which may have resulted from trauma to a single tissue, to- 
gether with eroding gastric chemism, should respond favorably to any treat- 
ment which renders less innocuous the aggression of such a gastric chyme. 
It is probable that mucin accomplishes this. In those cases, however, in 
which systemic, and especially neurogenic, factors contribute largely to the 
cause and course of the ulcer syndrome, it is doubtful whether mucin can be 
expected to accomplish anything more than the production of transient 
benefit. 

When we began using mucin, 0 we noted that certain batches of this sub- 
stance contained an objectionable amount of a secretogogue which when 
assayed showed the biologic characteristics of histamine. At present the 
product which has been furnished us contains much less of this secretogogue, 
although at times some of the samples still seem to contain an objectionable 
substance which accentuates gastric secretions. 

One of the desirable accomplishments in the treatment of peptic ulcer, 
whether by surgical or medical means, seems to be reduction of gastric 
acidity. We have attempted to substitute mucin for alkalies in order to 
accomplish this, because the use of alkalies occasionally seemed to produce an 
increased secretory activity of the fundic glands. It is then difficult to con- 
trol or materially to reduce acidity, and often the immoderate increase of 
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the amount of alkalies used to accomplish neutralization will result in symp- 
toms of toxemia . 0 Accompanying this, there will be an elevation' of the 
concentration of urea in the blood and an increase of the carbon dioxide 
combining power of the blood plasma. This alkalosis is prone to com- 
plicate the treatment of peptic ulcer in the presence of associated hepatic 
or renal disease. It was thought that the substitution of mucin for alkalies 
in such cases would accomplish the desired lowering of gastric acidity with- 
out exposing the patients to the complication of alkalosis. We were, there- 
fore, disappointed to find that frequently in precisely the type of case in 
which alkalosis is likely to develop, and particularly in cases in which the 
hepatic or renal tissues are seriously injured, the use of mucin may be pro- 
ductive of decidedly untoward results. The following two reports of cases 
are illustrative of some complicating features that may develop following 
the use of mucin- in cases in which renal disease is associated. 

Case I 

A man. aged 46 years, first came to The Mayo Clinic in 1929, because of ab- 
dominal pain which had been present for three years. A clinical and roentgenologic 
diagnosis of duodenal ulcer, with slight gastric retention, was made at that time. He 
was given medical treatment. He returned to the clinic two years later because of 
persistence of the duodenal ulcer and the recent development of urinary symptoms. 
A diagnosis of bilateral pyelonephritis with multiple cortical abscess was made. A 
few months later posterior gastroenterostomy was performed to relieve obstruction 
due to a subacute perforating duodenal ulcer. Following this, there was relief of the 
dyspepsia for one year, when there was a recurrence of distress occurring across the 
lower part of the abdomen. A diagnosis of gastrojejunal ulcer was made. The 
infection in the urinary tract had persisted in spite of much treatment, although the 
lesion did not seem to have progressed. The concentration of urea was slightly 
elevated, ranging from 48 to 54 mg. in each 100 c.c. of blood, which was the same as 
it had been a year before. An ambulator}' type of ulcer diet was prescribed with 60 
gm. of mucin three times a day and a small amount of alkali. One week later it was 
observed that the concentration of urea was 72 mg. in each 100 c.c. of blood. The 
use of alkali was then discontinued. Three days later the value of urea was 62 mg. 
and the carbon dioxide combining power of the plasma was 28 per cent by volume. 
It was found that discontinuance of the mucin would allow the value for blood urea 
to fall to its previous level, the carbon dioxide combining power to rise to normal. 
The administration of mucin for a few days would cause the concentration of urea 
to rise to 70 mg. in each 100 c.c. of blood, the carbon dioxide power to fall as low as 
28 per cent by volume, and the dyspepsia to be relieved. 

Case II 

A man, aged 70 years, came to the clinic because of indigestion dating back ap- 
proximately three years. The indigestion had all of the characteristics of peptic ulcer. 
A vear prior to his admission gastrointestinal hemorrhage had occurred, manifested by 
liematemesis, melena, syncope, and anemia. The patient also had definite evidence of 
coronary sclerosis, and during the course of his examination evidence of associated 
nephritis developed. The estimation of gastric acidity, titrated against sodium hy- 
droxide, showed values of 9S for total and 57 for free hydrochloric acid. Fluoro- 
scopic examination revealed a definite duodenal deformity which was assumed to be 
due to a peptic ulcer. The value for urea was 84 mg. in each 100 c.c. of blood: 
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creatinine, 2.10 mg. Examination of urine disclosed albumin, hyaline casts, and oc- 
casional erythrocytes. The carbon dioxide combining power of the plasma was 
within normal limits. The intake of protein was restricted to 50 gm. The patient 
was frequently given small amounts of milk. lie responded well to a nonstirgical 
regimen for ulcer, which included the use of 60 grains (4 gm.) of alkali daily. The 
concentration of urea in the blood promptly dropped to 52 mg. After several weeks 
he was dismissed from observation, and advised to continue with a restricted diet, the 
ingestion of milk between meals, and a limited amount of alkali. 

The patient continued well for four months. Then recurring gastric difficulties 
developed and he returned to the clinic for further examination. It was assumed that 
a reactivation of the duodenal ulcer had occurred. The concentration of urea was 
found to be 40 mg., and of creatinine 1.5 mg. in each 100 c.c. of blood. He was again 
hospitalized, put on a restricted protein diet with small amounts of milk at frequent 
intervals between meals, sedatives, and SO gm. of mucin daily. Alkali was not used 
at this time. Although there was prompt improvement in the gastrointestinal symp- 
toms, the urea in the blood soon began to increase, ranging from 46 to 72 mg. The 
carbon dioxide combining power of the plasma fluctuated between 64 and 48 per cent 
by volume. After several days slight indigestion again developed, and it was decided 
to supplement the mucin with 80 grains (5.2 gm.) of alkali. Within two days the 
concentration of urea became elevated to 82, and there was a prompt shift of the 
carbon dioxide combining power of the plasma to 92. It was then decided to decrease 
considerably the amount of the alkalies as well as of mucin, and promptly there was a 
drop in the carbon dioxide combining power of the plasma to 58, and within a few 
days the concentration of urea fell to 52. 

Comment 

Similar elevation of the value for urea following the use of mucin has 
been noted in several other cases with associated peptic ulcer and renal dis- 
ease. In such cases there is usually parallelism between the height of the 
value for urea and the amount of mucin used. On discontinuing administra- 
tion of mucin the value for urea would promptly drop to its basic level. In 
several instances there was a definite drop of carbon dioxide combining 
power of the plasma toward the side of acidosis. There would be prompt 
restoration of the carbon dioxide combining power to normal when ad- 
ministration of mucin was stopped. One hundred grams of mucin include 
approximately the equivalent of 70 gm. of protein. This, when added to 
proteins already included in the diet of patients with nephritis, might well 
be the causative factor in producing elation of the value for blood urea. 
Whether such elevation is due to the protein content of mucin alone is still 
not decided. Adding a corresponding amount of ordinary food protein to 
the diet of one of these patients resulted in some retention of nitrogen, but 
to a slightly smaller degree. It is possible, therefore, that some specific 
toxic derivative of protein is still contained in the mucin. 

Similar untoward effects were noted in some cases of associated hepatic 
disease and peptic ulcer. Such patients seem to have an increased liability 
to the development of alkalosis when they are given enough alkali to neu- 
tralize their gastric acids. It was therefore thought that mucin might be 
substituted for alkalies and thus prevent the establishment of alkalosis. 
Definite signs of toxemia, however, resulted promptly in some of these cases 



MUCIN IN TREATMENT OF PEPTIC ULCER 


1125 


following the use of mucin. We are still uncertain regarding the exact na- 
ture of the substances contained in mucin which were responsible for these 
symptoms. It is, of course, possible that the protein factor alone is re- 
sponsible. 

Summary 

Ordinarily, if patients have uncomplicated peptic ulcer the use of 100 gm. 
of mucin daily does not cause changes in the value for blood urea. The use 
of mucin, however, if patients have ulcer and associated advanced hepatic or 
renal disease, should be carried on with caution, because untoward symptoms 
may develop during the course of the treatment. It has been our custom 
when such complications exist to use smaller amounts of alkalies and mucin 
in order to accomplish reduction of acidity’-. Apparently, such patients get 
along Very well on this modified type of treatment. 

The specific cause of untoward effects produced in certain cases with 
marked hepatic or renal disease has not been determined, although it is pos- 
sible that the protein factor alone or some protein derivative is the cause of 
these untoward effects. 
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THE REDUNDANT DUODENUM: CLINICAL 

SIGNIFICANCE * 

By Theodore IT Morrison, M.D., F.A.C.P., and Maurice Feldman, 

M.D., Baltimore, Maryland 

Although anomalies of the duodenum arc occasionally observed in 
the routine roentgenological examination of the gastrointestinal tract, little 
attention has been paid to them clinically. With the development of roent- 
genologic technic in gastroenterology, more of these conditions are being 
discovered and as a consequence their clinical significance is becoming 
recognized. Abnormalities of the duodenum are frequently overlooked 
during an ordinary barium meal study principally on account of the fact 
that the examiner concentrates his attention on the first part of the duo- 
denum or cap. It is quite probable that, were the entire duodenum studied 
with the same meticulous care, many more instances of duodenal abnor- 
malities would be discovered. From our study we are convinced that 
anomalies of the duodenum are far more common than a survey of the 
literature would indicate. Furthermore, Ave believe that with the increased 
attention that has recently been directed to this part of the intestine, together 
with the improvement in roentgen interpretation, many more cases will be 
discovered and their full significance understood. The roentgenological 
aspect of this anomaly has recently been described by one of us , 1 and in 
the present communication Ave especially direct attention to the clinical 
importance of this condition. 

In order more fully to comprehend the significance of these malforma- 
tions, it might be well to revieAV briefly certain salient anatomical features 
associated Avith the normal duodenum. This portion of the intestine is 
about 10 inches in length and has a definite configuration either in the shape 
of an incomplete circle or in the form of a “ C.” Under abnormal condi- 
tions, however, it may assume bizarre forms, varying from U-shaped to 
V-shaped and to other obvious distortions. The first portion of the duo- 
denum is the most mobile; the remaining portions are practically fixed and 
bound doAvn by the adjacent viscera and partially by peritoneum. Although 
the first portion of the duodenum is the most movable it is, hoAvever, some- 
Avhat fixed by the hepato-duodenal ligament. This represents the free 
margin of the lesser omentum. A fold of the hepato-duodenal ligament 
extends doAvn from the posterior surface of the gall-bladder to the descend- 
ing portion of the duodenum. This fold is known as the hepato-colic liga- 
ment, hepato-duodeno-colic ligament, cvsto-colic ligament or fold, or cysto- 
epiploic ligament. It is evident, therefore, that the hepato-duodenal and 

* Read at the meeting of the American Gastro-Enterological Association in Washington, 
D. C.. May 10, 1933. 

From the Gastro-Enterological Clinic of the Department of Medicine, University of 
Maryland, Baltimore, Md. 
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hepato-colic ligaments play an important role in the fixation of the superior 
segment of the duodenum. 

In this study we desire especially to call attention to redundancy of the 
superior portion of the duodenum. The several ligaments originating in 
the fold referred to above are largely responsible for the maintenance of the 
looping observed in the “ redundant duodenum,” a term by which we have 
designated the condition under discussion. It is an interesting anomaly 
which has heretofore frequently been overlooked. 

In the course of our routine roentgenological studies of the gastro- 
intestinal tract, we have occasionally encountered an elongation or length- 
ening of the superior portion of the duodenum and in all of these, a ptosis 
of the superior segment was noted which resulted in an anomalous loop. 
As a result a puddling and retardation of the contrast meal was produced 
and the final picture is that of a water trap in which the passage of the 
opaque meal appears to be delayed. Careful observation discloses definite 
fixation of the superior angle of the duodenum with displacement posteriorly 
from its normal .position. In addition, the superior segment of the duo- 
denum is likewise fixed at it's anterior portion, namely at the junction of 
the first part or cap with the second part of the duodenum. The unusual 
lengthening of the superior segment results in a sagging, ptosis and looping, 
producing the characteristic picture of the redundant duodenum. The two 
fixed areas in the superior portion are well illustrated in figures 1 (B) and 
2. This elongated segment of the superior duodenum varies in length 
from five to ten centimeters. Several types of deformities have been ob- 
served, such as the U-shaped, V-shaped, double looping and the serpentine 
forms. Occasionally, only a slight sagging of the elongated segment is 
noted. A typical illustration of a redundant duodenum is shown in figures 
1 (B) and 2. 

Under normal conditions the roentgen-rav examination of the duodenum 
presents the first portion or bulb surmounted upon the pyloric outlet, which 
is directed upward, slightly to the right and frequently somewhat posteriorly. 
This is commonly known as the superior portion and is usually not more 
than five centimeters in length. At the apex of the bulb or duodenal cap, 
the second portion is observed to form an angle with the first part and then 
descends downward, to the right and posteriorly. Normally, no transverse 
elongation of this section of the duodenum is observed. The angulation of 
the superior portion is easily recognized and is more or less fixed by the 
hepato-duodenal ligament. From this angulation the descending portion 
seems to take a sudden drop. However, in those instances in which the 
redundant duodenum is present, this picture appears quite altered. There 
is present a marked elongation or lengthening of the superior segment. 
The duodenal cap is not affected and seems to be normal in position and 
size. In some instances at first glance the extra loop appears as an integral 
part of the cap which produces the impression of an enlarged cap or diver- 



1128 


THEODORE II. MORRISON AND MAURICE FELDMAN 


ticulum. This is due to the coalescing of the extra loop with the cap shadow. 
However, upon manipulation no connection can be demonstrated. 

The redundant duodenum with which we arc here concerned usually 
involves the superior segment although occasionally the entire duodenum 
may be included. It has been variously described as a ptosis, festooning, 
idiopathic elongation, M-deformity or an extra looping, terms which can 
not be considered entirely satisfactory. Jt seems apparent that since the 
duodenum is of greater length than normal, the term redundant duodenum 
or dolichoduodenum should be adopted as being more accurate as well as 




Fig. 1 . A illustrates a tracing of the normal outline and curve of the duodenum. 
D is a tracing of a redundant duodenum, with looping at A shown. 


descriptive. This would correspond more definitely with the nomenclature 
which is applied to similar conditions such as for example the redundant 
colon. 

The literature contains but few references to this anomaly. Castro- 
novo 2 alludes to it in describing certain malformations of the duodenum 
and Duval, Roux and Beclere 3 likewise refer to it. Dali ’Acqua 4 describes 
seven instances of mobile duodenum. He points out that in the type in 
which the partial mobility occurs the roentgen-ray examination revealed a 
double festoon or complete scroll above the fixed portion of the descending 
part. Kellogg/’ Quenu and Jacquelin/ Brdiczka 7 and Tartagli s point to 
the occasional occurrence of this deformity. The anomaly, it can be seen, 
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is of considerable interest and its recognition is of some importance inas- 
much as it is frequently associated with disturbances of motility of the 
duodenum as well as with ulceration in this area. The diminished motility 
with its consequent stasis, the retardation and lagging revealed in the con- 
trast meal, all point to the important role which such changes may play in 
the production of syndromes otherwise difficult to understand. These 



Fig. 2. Roentgenogram illustrating the lengthened superior segment of the duodenum. 
The duodenal cap is poorly filled on the film, but it filled well under the fluoroscope. It was 
markedly irritable and suggested a duodenitis. A — extra loop. B — point of fixation. C — 
descending duodenum. D — transverse segment of duodenum. 

cases therefore merit careful study, and their early recognition is important 
so that effective treatment may be instituted in order to prevent the pro- 
duction of secondary complications. 

As a result of our interest in duodenal anomalies, we have discovered 12 
cases, in a series of about 500 routine gastrointestinal studies, all of which 
present definite elongation of the superior portion of the duodenum with 
sagging and looping of this segment. The ages of the patients, of which 
nine were male and three female, ranged between 25 and 57 years. 
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Important Findings in Twelve Cases of Redundant Duodenum 


Number 
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The symptoms are by no means characteristic. It is probable that many 
of these conditions exist without producing any symptoms whatever and 
on the other hand many symptoms no doubt arise at times as a result of 
an associated complication. The patient usually complains mainly of loss 
of appetite, nausea, discomfort in the epigastrium, vomiting, headaches and 
migraine attacks often of a periodic type. Abdominal pain is rarely severe 
and when it occurs is usually mild in character. In many instances so-called 
bilious attacks occur which have extended over a period of many years, 
often since childhood. They are frequently preceded by constipation. The 
constipation is replaced occasionally by intermittent diarrhea. Duodenal 
stasis is usually present and may account for many of the symptoms. When 
the attacks are frequent, loss of weight and strength supervene and in certain 
individuals neurasthenic symptoms become a prominent part of the sympto- 
matology. On the other hand, remissions may occur with a disappearance 
of symptoms and for varying intervals the patient may enjoy comparatively 
good health. As a rule gastric retention does not occur in this affection and 
in none of our cases was gastric motility markedly disturbed. Attacks of 
nausea occurred in nine of our cases, vomiting in five, migraine attacks in 
five, constipation in nine, intermittent diarrhea in three. Pain, mild in type 
and not related to the intake of food, occurred in only five instances. Occa- 
sionally the liver may enlarge during an attack and tenderness may then be 
observed under the right costal arch. The gastric secretion is variable. 
In our series liyperchlorhydria occurred in seven cases, normal acidity in 
four and achylia in one. 




















THE REDUNDANT DUODENUM 


1131 



Fig. 3. Tracings of redundant duodenum A, B, C. 

Diagrams of fluoroscopic views of the more 'common forms of redundancy observed in 
the superior portion of the duodenum. These show the posterior direction of the descending 
duodenum. 

Duodenal dilatation and stasis is noted in the loop in A. B shows a posterior and in- 
ward displacement of the descending segment. Acute angulation with slight duodenal stasis 
is shown in C. 

In order to clarify the clinical picture which may accompany redundant 
duodenum the following case history is presented. 

Case History 

A. P., male, aged 25 years, complained of indigestion, of 10 years’ duration. The 
principal symptoms were nausea, regurgitation, dizziness, constipation, lack of appe- 
tite, fullness and distention after meals and discomfort in the upper right quadrant. 
The attacks of discomfort were at first experienced only periodically but recently 
they have become almost continuous. He has been living on a restricted diet and has 
lost 10 pounds in the past few months. On physical examination his chest was normal. 
The abdomen was negative with the exception of an area of distinct tenderness in the 
epigastrium. The test meal showed a total acidity of 78, and free HC1 50. The 
roentgen-ray examination was as follows: The position of the stomach is normal. 
There are no filling defects present. The pylorus is spastic; the duodenal cap is 
markedly irritable; no definite defect is observed. The superior portion of the duo- 
denum presents a marked elongation, with a loop deformity producing a water-trap 
effect and resulting in a moderate degree of stasis. The colon is normal in position 
and incompletely filled. The diagnosis of redundant duodenum was made. The 
roentgenogram of this case is shown in figure 2. 

From the foregoing' it is evident that the redundant duodenum should 
be considered as a definite roentgenological entity which may be recognized 
by the presence of the unusual lengthening of the duodenum. Clinically*, it 
may be significant that in our small series of cases with this anomaly peptic 
ulcer was frequently found and gall-bladder infections rarely so. Another 
interesting observation noted in this group of cases was the presence of 
duodenitis or marked irritation of the duodenum in those instances in which 
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ulceration was not present. Even when the clinical history was suggestive 
of ulcer, the roentgenological findings were not always corroborative. !n 
some of these instances the picture observed was that of duodenitis or irri- 
tability of the duodenum. Duodenal retardation with stasis was observed 
in every instance. In our series the roentgen examination presented evi- 
dence of ulceration in five cases, duodenal in three, pyloric in one, and 
gastric in one. Duodenitis and irritable duodenum, which are considered 
by many to be precursors of actual ulcer, were found in the remaining cases. 
This association is not merely coincidental. It may be interpreted in the 
light of our present theories regarding the etiology of ulcer, as a direct 
effect of the redundant condition of the duodenum with its resultant stasis 
and consequent local injury to the mucous membrane. 

In this study it seemed important to determine whether the relative 
positions of the stomach and colon bore any definite relationship to that of 
the redundant duodenum. In six instances the position of the stomach 
and colon was observed to be normal ; in one a slight ptosis was noted ; in 
two a moderate ptosis; in only three was a marked ptosis of the stomach 
and colon observed. It seems, from these findings, that the position of the 
stomach and colon bears no special relationship to the redundancy of the 
duodenum. 

The diagnosis is not as a rule possible from the history and physical 
findings alone but must be based largely upon a roentgen-ray investigation 
Though the condition is best recognized under the fluoroscope, this anomaly 
may also be recorded on the films, when the patient is placed in the proper 
position. The fluoroscopic examination is usually most satisfactorily made 
with the patient in the upright posture, viewed antero-posteriorly, obliquely 
and laterally. The duodenum is best observed in the upright posture when 
viewed under the fluoroscopic screen. The oblique view seems to bring 
the entire duodenum on the screen and is the ideal position in which to 
visualize this condition since the duodenum in these cases is directed well 
posteriorly and the redundancy is often not clearly visible in the antero- 
posterior position. Examination should also be made routinely in the 
prone position. Occasionally the looping of the redundant duodenum dis- 
appears in the recumbent posture. When this occurs the serpentine appear- 
ance of the lengthened segment is observed. During the fluoroscopic ex- 
amination the entire duodenum can be manipulated and the redundant seg- 
ment, which may otherwise escape visualization, be brought into view. 
Most frequently one observes a puddling in a loop hanging from the mid- 
superior portion of the duodenum, between the cap and the descending 
sections. As has already been stated this has the appearance of a water- 
tiap, which definitely retards the outflow of the contrast meal and which at 
once gives a clue as to the possibility of the presence of this abnormality. 
On manipulation this puddling entirely disappears, only to return with the 
next spurt of the opaque meal through the duodenum. In some instances 
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sharp angulation exists, which may cause delay in the expulsion of the 
contrast meal through the duodenum. 

In studying this anomaly by careful roentgenological methods in the 
attempt to find an explanation for the double fixation of the superior duo- 
denum the impression ay as gained that this may not be secondary to ac- 
quired adhesions but more probably is of congenital origin. The fixation 
may be due to the presence of peritoneal bands, represented by the hepato- 
duodenal and the hepato-colic ligaments ; and the occurrence of a redundant 
superior duodenum is best explained upon the basis of a congenital malfor- 
mation, in which the duodenum is lengthened, so that it cannot fit into the 
space allotted to it. The anomaly therefore seems to be dependent not only 
upon the abnormal fixation of the superior portion of the duodenum but 
also upon its unusual length. 

In considering the diagnosis it should be recognized that the redundant 
duodenum occurs sufficiently frequently to be borne in mind in doubtful 
conditions involving the right upper abdomen. It is always important, 
however, that repeated roentgen-ray examinations be made, in order to be 
certain that the redundancy is permanent. These were made in the cases 
of our series. Since headaches associated with nausea and vomiting are 
often present, it is important in all obscure forms of migraine to make 
thorough roentgenological studies of the duodenum in order to determine 
any abnormality of duodenal function. In some instances, the symptoms 
may be attributed to gall-bladder disease, duodenal stasis, ulcer or even 
neurasthenia. Roentgenologically, the redundant loop may be simulated by 
a number of conditions such as accessory pockets of a duodenal ulcer, 
inverted duodenum, dilated bulb, duodenal diverticula, filled ampulla and 
by various other duodenal deformities resulting from adhesions in the upper 
right portion of the abdomen. 

In the treatment of this condition conservative medical management is 
usually sufficient to bring about symptomatic relief, especially since in the 
majority of these cases periods of well being are quite characteristic. Diet 
plays an important role in the treatment. It should be of the bland type 
and of a high caloric content. Occasionally, it may be advisable to suggest 
a rest in bed of from four to six weeks, during which time general up- 
building measures, elevation of the foot of the bed, and treatment directed 
•toward overcoming the associated conditions may be undertaken. This 
plan is especially indicated in those instances associated with marked enterop- 
tosis, ulcer and the more severe grades of duodenal stasis. Transduodenal 
lavage with magnesium sulphate or Ringer’s solution is usually very bene- 
ficial. When the symptoms are unusually severe or when adequate medical 
treatment no longer affords relief, surgical intervention is indicated, the 
most satisfactory procedure in most instances being duodeno-duodeno- 
stomv, duodeno-jejunostomy or gastro-jejunostomy. At the time of the 
operation a thorough exploration of the abdominal organs should be made 
and, depending on the patient’s condition, any associated pathological lesion 
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that may be discovered should, if possible, be corrected. /For example, if 
the gall-bladder is found to be diseased it should be mhoved, or if an ulcer 
is detected it should be treated according to the usiyfi surgical procedure. 

Of the 12 cases in our series, six were markedly benefited by means of 
the usual medical management, four were soipewhat improved and in two 
no relief was obtained. Operation was not performed in any of our cases. 

Summary 

Anomalies of the duodenum are far more common than is indicated 
by a survey of the literature. Of these the redundant duodenum is of 
considerable interest since it is frequently associated with disturbances of 
motility of the duodenum as well as with ulceration. 

Clinically, there is no characteristic symptomatology, the picture being 
that of the associated lesion. Many instances undoubtedly occur without 
presenting any symptoms whatever. 

The diagnosis is not as a rule possible from the history and physical 
findings alone but must be based almost entirely upon the roentgen-ray 
investigation. 

Finally, these cases deserve careful study since their early recognition 
and effective treatment may prevent the occurrence of secondary compli- 
cations. 
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THE HEREDITARY AND FAMILIAL FACTOR IN 
HYPOCHROMIC ANEMIA WITH 
ACHLORHYDRIA * 

By William H. Barrow, M.D., F.A.C.P., San Diego, California 

Hypochromic anemia with achlorhydria, or achlorhydric anemia, was 
first described by Faber 1 in 1913. During the past few years there have 
been much discussion and speculation in the literature in regard to this blood 
dyscrasia which has now been established as an easily recognizable clinical 
syndrome. The characteristic picture is that of an idiopathic secondary 
anemia occurring usually in women of middle age, the blood showing a low 
color index and red blood cells of small corpuscular diameters. Gastric 
analysis reveals an absolute achlorhydria, and there is occasionally a 
splenomegaly. 

The familial incidence of this disease has not been discussed at length in 
the literature, although references are made to the occurrence of the disease 
in families in which pernicious anemia is also found. Witts 2 states that 
the occurrence of secondary anemia in female members of the family in 
which pernicious anemia also exists is not well known but does definitely 
exist, and cites cases reported in the literature. Among others he mentions 
a female patient, her mother and her aunt, all of whom were cases of sec- 
ondary anemia. Special inquiry for evidence of familial anemia was not 
made in his series, but in three instances a family history of anemia was 
given. The mother of one patient had pernicious anemia, a sister of another 
had an undetermined anemia, and in another patient’s family there were 
several cases of pernicious anemia. This last patient herself developed 
pernicious anemia after having had the achromic form. Witts notes that 
in the family histories the anemic males are apt to have a primary anemia 
and the females a secondary type. He suggests that the achromic anemias 
seem to be the equal in the female of pernicious anemia in the male. In 
his series there was only one male with this type of anemia. 

In discussing achylia gastrica and achlorhydria Friedenwald and Mor- 
rison, 3 and Hurst, 4 mention the occurrence of this condition in several mem- 
bers of the same family. Hurst states that there is a familial or hereditary 
type of achlorhydria, which occurs, however, in not more than 2 per cent 
of all cases. Seventeen families are reported, with achylia present in two 
or more members of each family, none of whom, however, showed any 
evidence of anemia. He mentions other cases reported by several authors 
among which are instances of Addisonian anemia and simple achlorhydric 
anemia occurring in the same family. He believes that anemia of either 
form is secondary to the achylia, 'whether this achylia be familial or due 

* Presented in part at the joint meeting of the Pathology and Bacteriology and General 
Medicine Sections of the California Medical Association at the sixty-second annual session, 
Del Monte, April 24 to 27, 1933. Received for publication November 1. 1933. 
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to some other cause. Faber 1 advanced the theory that the achylia results 
in a production of bacterial toxins in the intestinal tract with a resulting 
hemolysis. Waugh r ' ventures the opinion that the anemia may be due to 
a deficiency in the gastric secretion with the absence of some substance 
essential to the maintenance of normal hematopoiesis. 

McCann and Dye 0 suggest the possibility of a familial incidence of the 
disease, mentioning that one patient reported by them had a sister who 
presented the same symptoms of anemia, general weakness and arthritis. 
Heath 7 reports two cases of hypochromic anemia in women in their forties, 
neither one of whom gave any family history of anemia. With reference 
to the familial incidence of the disease he agrees that hypochromic anemia 
may be found in families in which other members have pernicious anemia, 
and he accepts the theory presented by Faber, Waugh and Witts that the 
anemia is gastrointestinal in origin. He advances the idea that there is 
possibly some substance present in normal gastric juice and absent in 
achlorhydria which aids in the absorption of iron. 

Castle, Heath and Strauss, 8 and Morris and his co-workers, D have 
reported experimental and clinical evidence of a specific hematopoietic hor- 
mone in the normal gastric juice which is lacking in patients with primary 
anemia. They state, however, that the presence of this hormone is not 
dependent on the presence of hydrochloric acid in the juice, it being found 
in some cases of uncomplicated achlorhydria and in achlorhydric hypo- 
chromic anemia. 

In .a recent monograph on idiopathic hypochromic anemia Wintrobe and 
Beebe, 10 in a discussion of the familial incidence of the disease, review the 
cases in the literature with a familial history of anemia. They point out 
the not uncommon association of pernicious anemia and hypochromic anemia 
in the same family, and report a family history of anemia in two out of 
22 of their own cases. The father of one patient had had pernicious anemia, 
and another patient had a cousin who had an achlorhydric form of anemia 
that was probably of the hypochromic achlorhydric type. Among all the 
cases referred to in this monograph the greatest number of cases occurring 
in the same generation is two, although there are two families reported 
which in three generations showed a larger number. 

A family case history is presented herewith which is unusual because 
of the high incidence of hypochromic anemia in one generation. 

The first member of the family to be examined was seen at the age of 42. She 
sought medical advice at that time because of pain and weakness of the right thumb 
and swelling of the right wrist. A neurological examination revealed a probable 
amyotrophic lateral sclerosis which accounted for these subjective symptoms, and 
which may or may not have been related to a long standing anemia. Neurological 
examination was otherwise negative except for a loss of vibratory sense over the 
tibiae. There was no history of menorrhagia, metrorrhagia or other blood loss. She 
stated that at an examination 10 years before, namely, at the age of 32, she had been 
found to have an anemia, and reports obtained from the physicians who had attended 
her at that time showed that the hemoglobin had been 58 per cent, and the red count 
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3.5 million. Gastric analysis had revealed an absolute achlorhydria. Otherwise ex- 
cept for a palpable spleen the physical and laboratory findings had been essentially 
negative. 

At the time of my examination this patient, at the age of 42, was found to have 
a hemoglobin of 65 per cent, with a red count of 3.8 million. A gastric analysis, with 
histamine, again showed an absolute achlorhydria. 

The patient was observed for a number of years and her response to iron therapy 
was typical of this class of case. Although rather refractory to treatment her blood 
count, which at one time was as low as 2.5 million with a hemoglobin of 50 per cent, 
was, with large doses of iron, raised to a red count of four million and a hemoglobin 
of 70 per cent. This improvement was preceded by an increase in the reticulocyte 
count from 0.1 per cent to 0.6 per cent. 

The family history of this patient is of greater significance than is the report of 
her own case. The patient was one of six sisters, there being no brothers. The 
mother died at the age of 52, after several attacks of “paralysis,” probably due to 
cerebral accidents. Although no record of any blood count is available the patient 
stated that her mother was always considered anemic, as were two of her mother’s 
sisters. The father was reported as living, and as having always been in good 
general health. 

One sister, Miss G. S., had been examined in 1919 at the age of 35 ( ?), because 
of nervousness and a somewhat persistent diarrhea. She was found at this time to 
have a hemoglobin of 46 per cent, with a red count of 2.7 million. A gastric analysis 
showed a hypochlorhvdria with a hydrochloric acid of 10 degrees. There was no 
demonstrable etiological factor found for the anemia. The stools were negative for 
pathogenic parasites, and there was no history of chronic blood loss. 

A second sister, Mrs. A. T., was examined in 1928, at the age of 40 (?), and 
was found to have a hemoglobin of 50 per cent, with a red count of 3.9 million. 
Gastric analysis revealed an achlorhydria. An examination a year later showed the 
blood to be essentially the same with the achlorhydria persisting. At the time of this 
second examination she complained of a menorrhagia, but this was considered to be 
a coincidental factor, and her condition was diagnosed as idiopathic secondary anemia. 

A third sister, Mrs. A. S., was examined in 1920, at the age of 32. She com- 
plained of a menorrhagia for which she received intrauterine treatments with radium. 
At that time her hemoglobin was reported as 46 per cent with a red count of 3.5 
million. Unfortunately I have been unable to obtain any record of a subsequent blood 
count. Her medical report contains no notation of any gastric analysis. 

A fourth sister, Miss M. S., was examined in 1930, at the age of 24. Her chief 
complaints at that time were rheumatism 5nd general debility. She was found to 
have a hemoglobin of 62 per cent with a red count of 4.4 million. A gastric analysis 
was not done. 

On the fifth sister, Mrs. T. S., there were no records available of any blood 
counts, although she has, like her mother and aunts, always been considered anemic. 
There is. in her case, no report of any chronic blood loss. 

A summary of these reports is given in table 1. Only one member of 
this family has been seen by me personally; the records of the others had 
to be obtained by correspondence.* The examinations in several of the 
cases had been made without particular study of the type of anemia encoun- 
tered. There is, therefore, no conclusive evidence that all of these sisters 
had a hypochromic achlorhydric anemia. Nevertheless the evidence strongly 
suggests this possibility and in three of the cases no other diagnosis seems 

* Acknowledgment is made of the help and cooperation of Dr. H. Z. Giffin of The Mayo 
Clinic and others in furnishing me with the clinical records of these cases. 
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Tablk I 

Blood Counts and Gastric Analyses of a Patient willi Hypochromic Anemia and of Her 

Five Sisters 


Name 

Age 

Hemoglobin 
(per cent) 

RBC 

(Millions) 

WBC 

i 

Differ- 

entia! 

Gastric Analysis 

Miss F. S. . . 

l 32 

58 

3.5 

6,800 

Normal 

Achlorhydria 


42 

70 

1 

3.25 

4,000 ; 

H 1 

II 

Miss G. S. . . 

35 ± 

46 

2.7 

6,400 

Normal 

Hvpochlorhydria 

HC1 = 10° 

Mrs. A. T.. 

40 ± | 

50 

3.9 l 

5,600 j 

Norma! 

Achlorhydria 


41 ± 

45 

4.6 

6,500 

I l 

l< 

Mrs. A. S. . . 

32 

46 

3.5 

7,000 

Normal 

Not done 

Mrs. M. S. . 

24 

62 

4.4 

. 

7,600 | 

i 

Normal 

Not done 


Mrs. T. S. . . 


No record of blood counts available but was “always considered anemic.'’ 


possible. In spite of the deficiencies in the completeness of the record in 
some of the cases anemia was present in all, and there was an achlorhydria, 
or marked hypochlorhydria in all cases in which a gastric analysis was 
performed. No other factors were constant. 

One other family is reported herewith which is of interest in this 
discussion because any conclusions that may be drawn are at variance with 
those just made. 

Mrs. J. VS., at the age of 28, had sought medical attention because of a three 
months’ pregnancy. At that time she is reported to have had a hemoglobin of 32 
per cent with a red count of three million. She had an achlorhydria and splenomegaly, 
but otherwise negative physical findings. Out of six Wassermann tests taken in the 
preceding five years two had been found to be positive. Three more tests were taken, 
however, at this time, one following a provocative salvarsan, and all were negative. 
She was, nevertheless, started on neosalvarsan and possibly because of this stimulus 
her blood count improved slightly, the fed count increasing to five million and the 
hemoglobin to 45 per cent. She had previously failed to respond to liver therapy. 
When I first saw her she was complaining of general weakness and looked markedly 
anemic; the tongue was somewhat smooth and the mucous membranes pale. The 
spleen was enlarged and palpable, and the liver edge was palpable and tender. On 
large doses of iron her reticulocyte count increased from 2 per cent to 3.5 per cent, 
her hemoglobin to 89 per cent, the red count still remaining normal. There has never 
been any apparent cause for her secondary anemia. The clinical manifestations and 
the response to therapy with iron would indicate that the anemia in this case is of the 
achlorhydric hypochromic type. 

This patient’s mother, who presented no subjective symptoms, was found to have 
a hemoglobin of 76 per cent, a red count of 4.1 million, and a white count of 5,600. 
Ilet two children, aged less than 10, presented essentially normal blood counts. 

The patient s sister, Mrs. B. W., aged 33, said that she was found to have anemia 
ive or six years before, and that as long as she could remember she had been nervous 
and tired. There was no history of metrorrhagia or other chronic blood loss. She 
was found to have a hemoglobin of 64 per cent, a red count of 2.5 million, and a white 
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count of 4,600. Her liver and spleen were not palpable, and there were no neurological 
changes. The gastric analysis, with histamine, revealed a normal hydrochloric acid 
secretion. 

In this family we have a case of achlorhydric hypochromic anemia with 
the patient’s mother and sister presenting, respectively, evidence of a mild 
and of a moderately severe idiopathic secondary anemia of undetermined 
origin. A summary of these findings is given in table 2. Although a 


Table II 

Blood Counts and Gastric Analyses of a Patient with Hypochromic Anemia and of Other 

Members of the Family 


Name and 
Relationship 

Age 

Hemoglobin 
(per cent) 

RBC 

(Millions) 

\YBC 

Differ- 

ential 

Gastric 

Analysis 

Mrs. J. VS 

2S 

32 

3 



Achlorhydria 


28 

42 

5 

4.200 

Normal 

(( 

(After treatment) 

32 

89 

4.S 

9,800 

“ 


Mrs. B. \Y. (Sister) . . . . 

33 

64 

2.5 

4,600 

Normal 

Normal 

Mrs. S. (Mother) 

55 rfc 

75 

4.1 

5.600 

Normal 

Not done 


hereditary or familial factor is suggested, there is no evidence that these 
three cases are related etiologically. The secondary anemias constitute a 
large and diversified group with overlapping morphological manifestations. 
Just as there was found to be not infrequently a coincidental occurrence of 
pernicious anemia and hypochromic anemia in the same families, so there 
may be a similar familial association of hypochromic anemia with other 
idiopathic anemias. Whether these hematopoietic disturbances could be 
caused by a common factor and whether this factor would be endogenous 
or exogenous is subject to conjecture only. 

Summary 

1. A review of the literature and of case histories of hypochromic 
anemia with achlorhydria indicates that there is a not uncommon association 
of this type of anemia with primary anemia in members of the same family. 
A family history of secondary anemia of undetermined type is occasionally 
found, but proved reported cases of achlorhydric anemia in more than one 
member of a family are rare. I have found no record of more than two 
cases in one generation. 

2. Of possible importance from the point of view of etiology is the 
evidence of a familial form of achlorhydria although there is no known 
relationship between this and achlorhydric anemia. The specific hemato- 
poietic hormone of normal gastric juice recently demonstrated by Castle 
which is absent in pernicious anemia was found to be present in some cases 
of achlorhydric anemia. Nevertheless, nearly all contributors to the sub- 















1140 


WILLIAM II. BARROW 


ject, from Faber who in 1913 first described the disease, to the most recent 
writers, advance the theory that the anemia is secondary to a gastric secre- 
tion deficiency which results in an interference with the maintenance of 
normal hematopoiesis. 

■ 3. A case history of achlorhydric hypochromic anemia is presented with 
actual or presumptive evidence of the same type of anemia in the patient’s 
five sisters and in her mother and mother’s sisters. There is nothing in the 
history or physical or laboratory findings of these individuals to suggest a 
common factor of etiological significance. A second family is reported 
where there seems to be a tendency to secondary anemia, but where only one 
case was of the achlorhydric achromic type. If these cases are related 
etiologically there is again no indication as to what the etiological factor 
may be. One may only conclude that this type of anemia is not uncommonly 
found in families in which there is evidence of primary or secondary anemia 
in other members of the same family. 
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TUBERCULOMA OF THE BRAIN * 

By Maurice Lewison, M.D., F.A.C.P., Ellis B. Freilich, M.D., and 
Oscar B. Ragins, M.D., Chicago , Illinois 

In an analysis of 757 autopsies performed at the Cook County Hospital 
from 1917 to 1927 inclusive, on patients who had died of tuberculosis, 20 
instances of the occurrence of tuberculoma of the brain were discovered. 
It is the purpose of this paper to present briefly certain clinical and patho- 
logic data which have been drawn from the records of these cases. In 
some instances desired information has not been available. This is due in 
part to the fact that the condition was not usually suspected during the 
patients’ life time, only two cases having been diagnosed ante mortem. 

The literature of tuberculoma of the central nervous system is fairly 
extensive. Recently Anderson 1 has published an excellent review, together 
with a report on 27 cases, the largest single series reported. 

The pathology of tuberculoma of the brain is essentially the same as 
that of a tuberculous lesion elsewhere. What is spoken of frequently as 
solitary tubercle of the brain is in reality an aggregation of many small 
tubercles with caseous fusion of the originally discrete lesions. Occasion- 
all}' sclerosis is observed in the vicinity of tuberculoma masses. It may be 
constituted of proliferated glial cells or it may arise from proliferation of 
the adventitia of neighboring blood vessels. 

From the point of view of symptomatology the cases fall into two 
groups. In the first the symptoms are those of a space-occupying mass in 
the cranial cavity or spinal canal, i.e., the symptoms of increased intracranial 
pressure plus those further localizing symptoms and signs which indicate 
the level of the lesion. In the second group of cases the outstanding clinical 
symptoms are those due to the coincident tuberculous meningitis ; and these 
meningeal symptoms frequently completely mask the clinical evidences of 
the presence of tuberculoma. 

In table 1 are given the symptoms referable to the nervous system which 
were present in our 20 cases on admission to the hospital. In the majority 
of these cases the symptoms indicated the presence of a meningitis. In 
seven the clinical diagnosis of tuberculous meningitis was made. In two 
instances tuberculoma of the brain was diagnosed. At autopsy meningitis 
was found in 17 cases, in one case a focal meningitis was reported, and in 
two cases the meninges did not show any involvement. 

The sites in the brain at which the tuberculomas were found at autopsy 
do not indicate any special predilection of this lesion for any certain area. 
The incidence was somewhat higher in the left side of the brain than in the 
right. The number of tuberculomas found varied considerably, though 
over half of the cases showed a solitary lesion. There were 11 cases with 

* Received for publication November 13. 1933. 
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one tuberculoma, four cases with two, two cases with three, and three cases 
with multiple tuberculomas. 

In all of these 20 cases tuberculous lesions were found in other organs 
of the body in addition to the lesions of the brain. The occurrence of brain 
tuberculoma in the various clinical types of tuberculosis in our series is 
shown in table 2. 

Table II 


Clinical Type of Tuberculosis 

No. of Cases 

Incidence of Tuberculoma 

Pulmonary tuberculosis 

482 

4 

Miliary tuberculosis 

96 

1 

Tuberculous meningitis 

146 

12 

Tuberculous peritonitis 

32 

2 

Addison's disease 

1 

1 


The youngest case in our series was 15 months and the oldest 56 years. 
The average age was 22.7 years. It was predominantly an adult group. 
This age incidence in our series is of interest since it is often stated that 
brain tuberculoma occurs with greatest frequency in childhood. There was 
an equal number of males and females in the group. There were 16 cases 
in colored patients, two in white and two in Mexicans. The high propor- 
tion of colored patients is perhaps significant. 

Conclusions 

1. Twenty instances of tuberculoma of the brain were discovered in 757 
autopsies of tuberculous patients. 

2. The clinical signs and symptoms of meningitis frequently masked 
the tumor syndrome which may be presented by these cases. 

3. The average age in these 20 cases was 22.7 years: it was a predomi- 
nantly adult group. 

4. Nearly one-half (45 per cent) of these cases showed the presence of 
more than one tuberculoma. 

5. All parts of the brain seem equally subject to the development of 
tuberculoma. 

6. Tuberculous foci in other portions of the body were uniformly 
present. 

REFERENCE 

1. Andersox, F. N. : Tuberculoma of central nervous system, Arcli. Neurol, and Psychiat., 
1928, xx. 354-365. 
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What constitutes leadership in medicine? Leadership is the ability to 
inspire a desire for improvement and the willingness to work to that end. A 
leader in medicine not only gives instruction but makes of that instruction an 
inspirational force that leads the listener to study for himself and to remain 
ever unsatisfied with his own knowledge. Inspirational leadership in medi- 
cine comes largely from a personal magnetism in one with a broad knowledge 
of the science and art of medicine. To get it one must see and hear the 
leader. Reading what he writes falls short of inspiration. This is why we 
go to medical meetings. How much easier to stay at home and read the 
published paper, but how much less vivid, less stimulating, less worth while 
is it to read rather than to hear and see the leader in his presentation of a 
medical topic. 

Henry A. Christian, M.D., F.A.C.P. 

PSYCHOANALYSIS 

Of what use, in the treatment of the patient, is psychoanalysis? This 
is a question which must have occurred to many a physician. Nor can he 
readily find a dependable answer. It is by results, especially end-results, that 
we should judge the merit of any form of therapy. Because of scarcity of 
such information in the case of therapeutic psychoanalysis, physicians have 
assumed an attitude toward that procedure all the way from open hostility to 
wild enthusiasm, with hostility or indifference predominating. 

That many physicians should look askance at psychoanalysis is due in 
part to the seeming bizarreness of some of the tenets of the cult, and in part 
to doubt as to the good' sense and judgment of the analysts. Certain affec- 
tations on their part shake confidence. When, as a group, they attain to 
greater maturity, they will inspire more faith. The young analyst is often 
a zealot. Like a convert to a new religion, he becomes narrowly sectarian. 
The strict Freudian sees no good in heterodox activities. This is all rather 
a pity because unquestionably psychoanalysis has much that should be of 
vital interest to the physician. 

There are at least three purposes to which psychoanalysis can be put. 
These are psychological research, education and therapeutics. Of its value 
in the first of these, there can be no doubt. In the exploration of the hu- 
man mind the psychoanalytical technic has penetrated new depths. It has 
revolutionized our notions of mental anatomy. Also, in education, it has 
proved its worth. For those who seek to solve problems of personality, a 
true knowledge of self is indispensable. It is well for any type of psycho- 
diagnostician or therapeutist to know his own blind spots, conflicts and 
prejudices. It may be accepted that these can be discovered more com- 
pletely by psychoanalysis than in any other way. 
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There still remains, however, for the practicing physician the question : 
has psychoanalysis any place in the actual care of the sick ? Only data upon 
the outcome in clinical cases can truthfully answer this question. The 
recent paper of Kessel and Hyman * is very important because it contains 
such information. These physicians referred certain patients to psycho- 
analysts and observed whether the analysis accomplished the purpose for 
which it was undertaken. In slightly over 50 per cent of their cases, pa- 
tients were helped; in 15 per cent they obtained cures which they regarded 
as specific, that is to say obtainable in no other way. It is upon the basis of 
data of this kind that physicians will ultimately achieve a sound evaluation 
of the method. It is to be hoped that much more will presently be pub- 
lished, and that, too, in the journals commonly read by clinicians. 

That 15 per cent of “ specific ” cures were obtained by Kessel and Hy- 
man is ground for looking upon the treatment as important. That not a 
greater percentage of the cases treated gave good results indicates either 
that the treatment was poorly given or that the patients were badly selected. 
Improvement in technic is a problem for the analyst. Improvement in the 
selection of cases is a problem for the physician. 

At the present time we have but few guides to selection. Patients will 
fall, of course, for the most part in the general group of so-called neurotics 
or poorly adjusted persons. Also, it seems clear that a high degree of in- 
telligence is a requisite, and that the patient be not too old ; also that he have 
an understanding of the nature of the technic and a willingness to be 
analyzed. But we need far more explicit guides than these in selecting 
cases. . 

The availability of the treatment is a very large factor. The orthodox 
analysis is very time-consuming and expensive, and on that ground alone 
impossible for many persons who seemingly may need it. In a general 
hospital or dispensary, because of its very cumbersomeness, it is useless as a 
form of routine treatment for patients of a certain type. 

In hospitals, however, where clinical research is done, psychoanalysis 
will find its place. It will be used not for the immediate purpose of curing 
patients, though it may do that, but to widen our knowledge of disease. It 
may be expected, through the increased understanding it gives us of the 
nature of disease, to permit improvements in many forms of therapy. We 
shall understand the patient and his reactions to his disease better in the 
light of knowledge gained through psychoanalytical research, and so be able 
to treat him better, even though formal therapeutic analysis is used but 
seldom or not at all. It is likely that new forms of treatment will emerge, 
the sort that Stekel f calls active analysis, in contrast to the passive type of 
the orthodox school, which while preserving the essence of the analytic 
theorv will be so simple and direct as to be available to the host of patients 

* Kessel, L„ and Hyman, H. T. : The value of psychoanalysis as a therapeutic pro- 
cedure, Jr. Am. Med. Assoc.. 1933. ci. 1612. 

f Stekel, W. : The future of psychoanalysis (translation by L. S. London). Psycho- 
analytic Rev., 1933. xx, 327. 
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needing such treatment, but to whom formal analysis is barred. Also, as 
Stekel brings out, the psychoanalytic type of understanding may come to 
permeate all medical practice. It will become the possession of all physi- 
cians, not merely of a small group of specialists. Because of all this, it is 
greatly to be desired that physicians substitute, for an attitude of hostility 
or indifference, one of active interest, careful checking of results, and finally 
constructive criticism. 


James H. Means 
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Metabolic Diseases and Their Treatment. By Erich Grafe; translated by Margaret 
Galt Boise, under the supervision of Eugene F. DuBois, M.D., and Henry B. 
Richardson, M.D. xii + 551 pages; 16x24 cm. Lea and Febiger, Philadel- 
phia. 1933. Price, $6.50. 

It is a genuine pleasure to welcome the appearance of an English translation of 
this well-known German work on the diseases of metabolism. The material has been 
carefully selected and attractively presented. The references are abundant, judici- 
ously chosen, and generally accurate. The German literature is naturally widely 
covered, but the important American and French work is also well represented and 
properly appraised and credited. Throughout the book the author displays excep- 
tional powers of lucid yet pith)' exposition. The sections of the book on obesity and 
on diabetes are of particular interest. There are fundamental differences from the 
orthodox American conceptions, particularly as regards therapy, and many of these 
are stimulating and refreshing. That many will be inclined to differ sharply from 
the author in matters of detail is quite evident, but this in no way detracts from the 
educational value of this book. Dr. DuBois and Dr. Richardson have done a valu- 
able service by their careful supervision of this excellent translation. It seems to 
the reviewer that it is one of the best textbooks on disorders of metabolism which has 
appeared in recent years. He will have no hesitation in recommending the book to 
students as probably the best short treatise available at the present time in the field 
of metabolic diseases. 

G. A. H. 

Behind the Doctor. By Logan Clendening. xxviii + 458 pages; 16.5x24 cm. 

Alfred A. Knopf, New York. 1933. Price, $3.75. 

The Great Doctors. By Henry E. Sigerist; translated from the German by Eden 
and Cedar Paul. 436 pages; 15x22 cm. W. W. Norton, New York. 1933. 
Price, $4.00. 

It seems that every one who touches medical history, whether he be a mere 
dabbler or a university professor of the subject, is immediately seized with a desire 
to write a popular book on the subject. There have been many of such books of late 
years, some good, some bad and some indifferent. It is no mean task to try to com- 
press the whole of medical history in a few pages and to make it understandable and 
interesting to a layman, and it requires peculiar talents which the authors of both 
the above books are fortunate enough to possess. 

The first is written by a master of journalese, who has gleaned many an inter- 
esting tale from the past and made a book which will delight not only the doctor 
familiar with medical history, but also the one who knows nothing about it and the 
layman who wishes to know something of what lies behind the doctor. To the last 
it will come as a revelation and it reads like a thrilling, best selling novel. The 
subject of the healing art from the medicine of primitive man to the modern doctor 
with his vitamins and roentgen-ravs and his new chemicals is satisfactorily covered, 
especially from a layman’s standpoint. The tale is told with great gusto and imagi- 
nary conversations enliven what otherwise might be a mere recital of facts. The 
paragraphs are short and the tempo of the book allegro con moto and at times 
prestissimo. The book is profusely illustrated with, for the most part, well chosen 
pictures, portraits, and drawings. Many of them unfortunately are poorly repro- 
duced. 

The second book is a biographical history of medicine and the story is told around 
the lives of 4S men whom Sigerist evidently thinks either the most interesting or the 
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most important. It was originally written in German but the translators, old hands 
at the game, have done a good job. 

In his preface, the author forestalls any criticism of his choice of the men he has 
portrayed and that certainly is his affair, but many estimates seem strange. Soranus 
comes in for his share of the book, but no mention is made of his pediatric text which 
is perhaps the best of the ancient ones and two-thirds correct, judged by present-day 
standards. Roentgen, who changed modern diagnosis, gets but a short paragraph. 
In the German edition no Americans are given any more than a passing notice and in 
the second only Osier is added as a sort of sop to American readers. Morton and 
anesthesia; Walter Reed and his co-workers and Gorgas making the tropics safe for 
white men; Beaumont and his contribution to physiology; Halsted and his work 
especially local anesthesia, Marion Sims, O’Dwyer and many others would seem 
worthy enough to be the center of a chapter. The book is interesting, chiefly as an 
exposition of the views of one of the most eminent living medical historians, and his 
estimates and how he adjudges the great men of the past are not to be taken lightly. 
The illustrations are excellent and well produced. Both books contain extensive 
bibliographies and it is striking how both, using different sources, have given essen- 
tially the same picture of Vesalius and his achievements, good evidence of the 
crystalization of our knowledge of the man and his work. Both books may be 
recommended. 

J. R. 

Die Venarum Ostiolis, 1603, of Hieronymus Fabricins. of Aqnapcndcnie ( 1533?- 
1619). Translated by E. J. Franklin, D.M. 98 pages; 16.5x25 cm. Charles 
C. Thomas, Springfield. 1933. Price, $3.00. 

Here is a book to delight the heart of the bibliophile, a facsimile edition of this 
comparatively little known work with an introduction, translation and notes by one 
who knew what he was about. The valves in the veins had been noted before but no 
one had paid much attention so that Fabricius deserves the credit of putting them 
before the profession. Among his many students in anatomy was William Harvey ; 
the valves in the veins set him thinking and the result was his discovery of the cir- 
culation of the blood. It is a well planned book containing a biography, a history of 
the early work on the venous valves, an account of the theatre of the school of 
anatomy at Padua and some extremely useful bibliographical notes. The original 
plates have been reproduced. Every library should have this book and also every one 
interested in the history of medicine. It is beautifully printed on good paper and is 
a credit both to Dr. Franklin and to the publisher. 

J. R. 

Mental Hygiene in the Community. By Clara Bassett. The Macmillan Company, 
New York. 1934. Price, $3.50. 

Mental Hygiene in the Community , published in January 1934, is written by one 
trained and experienced in psychiatric social work. It is a panoramic exposition of 
available data aiming to present in brief and correlated form the various ways in 
which mental hygiene may be of importance and value, and where it may profitably 
function in the present organization of community life. The book should stimulate 
interest and encourage experimentation for meeting local mental health needs and 
situations. Each chapter contains pertinent suggestions for preliminary study and 
investigation of specific phases of the problem and illustrations of methods that are 
applicable for experimentation. 

The author views the present status of mental hygiene as being unable to offer 
definite and concrete solutions for the many problems involving the amelioration, 
treatment, or cure of the multiple adverse mental and personality situations or their 
prevention ; or the promotion of positive mental health, the latter depending on forces 
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lying partly outside the question of illness and its avoidance. The contributions that 
law, psycholog) r , sociology, education in its broadest sense, or public policies must 
make in the latter field cannot avoid the fundamental place which modern medicine 
occupies or may be expected to occupy in the future, for the promotion of good 
mental health implies a knowledge of factors influencing the nature, causation, and 
prevention of ill health. Her approach to these yet unsolved problems is based on 
healthy appreciation of the present status of mental hygiene and she clearly de- 
picts the situation thus: “From the standpoint of pure science, mental hygiene is 
hardly out of its swaddling clothes and many more decades of research and experi- 
mentation will be necessary before such a happy consummation will be achieved. 
The evolution of every science and art has been a slow fumbling and stumbling 
toward the light of truth ; and mental hygiene is no exception to this rule. The only 
development possible is through the conscientious application of the best knowledge 
available at the moment, followed by a keenly critical appraisal of the accumulated 
experience and results obtained, which in turn brings about modifications in theory 
and practice so that these are ever more closely in accord with the facts and needs of 
the situation. Through this process mental hygiene will gradually emerge from the 
haze of conflict which envelops the various schools of thought, its theories will be 
more precisely defined, clarified, consolidated and tested and a more and more effec- 
tive instrument for the study, treatment and prevention of mental and behavior dis- 
orders will be forged.” 

The book, comprising twelve chapters with index and list of bibliographies, 
lends itself to convenient assignments in reading courses or text study. The first 
chapter consists of introduction to the subject; the second a discussion of medicine 
with special reference to the recognition that every form of illness has a psychic 
component, and to the need for graduate and undergraduate instruction. The third 
chapter discusses the position of nursing in the field; the fourth the place of social 
service agencies, followed by other chapters devoted to the subjects of delinquency and 
law, parental education, tire pre-school child, education and teacher training, the 
church and theological training, industry, recreation, and psychiatric institutions and 
agencies. 

W. L. T. 

The Lyophilic Colloids ( Their Theory and Practice). By Martin H. Fischer, 

Professor of Physiology in the University of Cincinnati, and Marian- O. 

Hooker, Research Associate in Physiology in the University of Cincinnati. 

Ed. I. iiii + 246 pages ; 16 x 25 cm. Charles C. Thomas, Springfield, 111. 1933 

Price, $4.50. 

The increasing importance of colloid chemistry in the field of experimental 
physiology bespeaks the timely nature of a treatise of this kind from the pen of the 
first author and his associate. This book summarizes the investigations of the 
authors in colloid chemistry which have extended over a period of fifteen years. 

The book is divided into three parts. Part one deals with the “ General Nature 
of the Lyophilic Colloid ” ; part two, points out the “ Chemical Applications ” and part 
three considers the “ Biological Applications.” 

The subject matter of part one consists of a description of the physical and 
chemical properties of various lyophilic colloid systems, such as phenol water, gelatin 
water and casein water. Many tables and photographs are included to illustrate the 
subject matter under discussion. The theoretical aspects of the subject are most 
interestingly treated by the authors. 

Part three is of special interest to the readers of this journal. The osmotic con- 
cept of the living cell is critically examined. Edema is discussed as a problem in 
colloid chemistry along with several very important practical suggestions on acidosis 
and alkalosis. The authors warn against persistence in attempting to show that the 
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physicochemical laws of dilute solutions apply to biological phenomena. They pre- 
fer considering these solutions in cells as “solutions of the inverse type.” They 
state: “When we have discovered their laws, when we have familiarized ourselves 
with the physicochemical and colloid-chemical behavior of systems of the type water- 
dissolved-in-.r, we shall find ourselves possessed also of the laws which govern the 
behavior of protoplasm under physiological and pathological circumstances.” 

J. C. It., J K . 


Diet and Personality. Fitting Food to Type and Environment. By L. Jean Bogert, 
Ph.D.; with an introduction by Lafayette B. Mendel, Ph.D., Sc.D., Sterling 
Professor of Physiological Chemistry, Yale University, i x F 223 pages; 14x20 
cm. Macmillan Co., New York. 1934. Price, $2.00. 

This is a book giving popular medical advice, written by a non-medical author. 
The advice is not confined to diet alone, but includes many topics, such as a discussion 
of exercise, rest, fresh air, sunshine, nervous strain, smoking, bathing, posture, hours 
of sleep, and care of the teeth and bowels. It is written in the chatty, semi-facetious 
style which has had so great a vogue among books of this character during the past 
few years. There is nothing that is new or original in this book, or that has not 
been better done in a number of its predecessors. 

G. A. H. 
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(r ) Members of the Chicago Medical Society and of the Chicago Institute of 
Medicine, without registration fee, upon presentation of their 1934 mem- 
bership cards. 

( d ) Medical students pursuing courses at the University of Chicago Medical 
School, the University of Illinois College of Medicine, Northwestern Uni- 
versity Medical School, Loyola University School of Medicine and the 
Rush Medical College, without registration fee, upon presentation of 
matriculation cards, or other evidence of registration at these institutions. 

( c ) House Officers of the hospitals participating in the program, upon pre- 
sentation of proper identification. 

(/) Members of the Medical Corps of the Public Services of the United States 
and Canada, without registration fee, upon presentation of proper cre- 
dentials. 

iff) Qualified physicians who may wish to attend this Session as visitors. Such 
physicians shall pay a registration fee of $12.00, and shall be entitled to 
one year’s subscription to the Annals of Internal Medicine (in which 
the proceedings will be published), included within such *fee. 

REGISTRATION BUREAU. — Located at the entrance to the Exhibit Room on 
the Fourth Floor of the Palmer House. Hours: S:30 a.m. to 6:00 p.m., daily, 
April 16-20. 

REGISTRATION BLANKS FOR ALL CLINICS AND DEMONSTRA- 
TIONS will be sent with the program to members of the College. Guests will secure 
registration blanks at the Registration Bureau during the Session. 

TRANSPORTATION. — Round trip tickets will be available on the basis of 
one and one-third of the current one-way first-class fares, with minimum excursion 
fare of $1.00 for the round trip, upon presentation of identification certificates to be 
procured from the Executive Secretary of the American College of Physicians. 
The reduced fares will apply for physicians and dependent members of their families. 

Members are privileged to make the going journey by one route and return by 
another route. Stop-overs will be allowed at all stations within final limit on either 
going or return trip, or both, upon application to conductors. 

Before purchasing tickets, members must secure from the Executive Secretary 
an Identification Certificate, to entitle them to the reduced fares. 

In general, tickets will be sold from April 10 to April 18, depending upon the 
relative distance from Chicago, with a return limit of thirty days in addition to date 
of sale. 

All tickets must be validated by a special railroad agent at the Chicago Head- 
quarters from April 16 to 20. 

TPIE GENERAL BUSINESS MEETING OF THE COLLEGE will be held 
at 5:00 p.m., Thursday, April 19, immediately following the general scientific pro- 
gram of the afternoon. All Masters and Fellows of the College are urged to be 
present. 

There will be the election of Officers, Regents and Governors, the reports of the 
Treasurer and of the Executive Secretary, and the induction to office of the new 
President, Dr. Jonathan C. Meakins, Montreal, Que. 

SPECIAL FEATURES 
Monday, April 16, 1934 

THE ANNUAL SMOKER. — Immediately following the scientific program, at 
about 10:20 o’clock, Monday evening, in the Red Lacquer Room of the Palmer House. 
An unusual program of entertainment, both amusing and instructive, will be pre- 
sented. 
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Wednesday, April 18, 1934 

CONVOCATION OF THE COLLEGE. — 8:00 o’clock, Grand Ballroom, 
Palmer House. All Masters and Fellows of the College and those to be received in 
Fellowship should be present. Newly elected Fellows who have not yet been re- 
ceived in Fellowship are requested to occupy the central section of seats especially 
reserved for therm As this is the most formal meeting of the College, it is suggested 
that all appear in evening dress. 

The Convocation is open to all physicians and their families generally, and to 
such of the general public as may be interested. 

Following the Convocation Ceremony, the President of the College will deliver 
the annual Presidential address to the Masters, Fellows and Associates. Dr. Grant 
Fleming, Director of the Department of Public Health and Preventive Medicine, 
McGill University, Montreal, will deliver an address on “ The Medical Aspects of 
National Health Insurance.” 

The Presidential Reception will follow immediately after the program. Newly 
inducted Fellows should sign the Roster and secure their Fellowship Certificates 
during the interim between the Convocation and the Reception. Dancing in the Red 
Lacquer Room. 

THE EXPOSITION AND COMMERCIAL EXHIBIT will be located in the 
Exhibit Hall of the Palmer House. 

Exhibits consisting of medical literature and texts, pharmaceutical products, 
apparatus and appliances, special foods, etc., will be shown by leading publishers and 
manufacturers. These exhibits afford an opportunity for physicians to examine the 
latest literature and the newest products in the field of medicine generally; their 
educational value should not be overlooked. Every attendant at the Session is urged 
to visit each of the booths, for he cannot help but find something new, interesting and 
scientifically valuable. Intermissions in the general program have been arranged 
from Tuesday to Friday, inclusive, for the purpose of providing a definite time for 
the inspection of exhibits. 
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( The following is a partial list of exhibitors who have engaged space at the Eigh- 
teenth Animal Clinical Session of the American College of Physicians , Chicago , III.) 


Space 

Abbott Laboratories, North Chicago, 111 5i 

American Agency of French Vichy, Inc., New York, N. Y 55 

Appleton-Century Company, D., New York, N. Y 68 

Ayerst, McKenna & Harrison, Limited, Montreal, Que 16 

Battle Creek Food Company, The, Battle Creek, Mich 13 

Becton, Dickinson & Co., Rutherford, N. J 62 

Betz Company, Frank S., Hammond, Ind 20 

Bilhuber-Knoll Corp., Jersey City, N. J 60 

Burdick Corporation, The, Milton, Wis 36-37 

Cambridge Instrument Co. Inc., New York, N. Y 56 

Cameron Surgical Specialty Co., Chicago, 111 IS 

Chappel Bros. Inc., Rockford, 111 22 

Chicago Dietetic Supply House Inc., The, Chicago, 111 2S 

Collins, Inc., Warren E., Boston, Mass 9 

Corn Products Refining Co., New York, N. Y 17 

Davies, Rose & Co., Ltd., Boston, Mass 50 

Davis Company, F. A., Philadelphia, Pa 4 
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Davis Company, R. B., Hoboken, N. J 

Doak Company, The, Cleveland, Ohio 

Fougera and Co. Inc., E., New York, N. Y 

General Electric X-Ray Corporation, Chicago, 111 

General Mills Inc., Minneapolis, Minn 

Gerber Products Company, Fremont, Mich 


Gradwohl School of Laboratory Technique, St. Louis, Mo 61 

Hamilton Manufacturing Co., Two Rivers, Wis 34-35 

Health Products Corporation, Newark, N. J 65 

Hynson, Westcott & Dunning, Inc., Baltimore, Md M 

Kalak Water Co; of New York, Inc., New York, N. Y 32 

Kellogg Company, Battle Creek, Mich 45 

LaMotte Chemical Products Company, Baltimore, Md 5S 

Lea & Febiger, Philadelphia, Pa 52 

Lederle Laboratories Inc., New York, N. Y 3S 

Lippincott Company, J. B., Philadelphia, Pa 69 

Login Brothers, Chicago, 111 19 

M & R Dietetic Labs., Inc., Columbus, Ohio 63 

Macmillan Company, The, New York, N. Y 70 

Maltine Company, The, New York, N. Y 48 

Mead Johnson & Co., Evansville, Ind 33 

Medical Bureau, The, Chicago, 111 7 

Medical Case History Bureau, New York, N. Y 43 

Merck & Co. Inc., Rahway, N. J 64-66 

Metz Laboratories, Inc., LI. A., New York, N. Y 41 

Merrell Company, The Wm. S., Cincinnati, Ohio.... 30-44 

Middlewest Instrument Company, Chicago, 111 39 

Mosby Company, The C. V., St. Louis, Mo 12 

Petrolagar Laboratories, Inc., Chicago, 111 67 

Phillips Chemical Co., The Chas. H., New York, N. Y 47 

Sanborn Company, Cambridge, Mass 46 

Sandoz Chemical Works, Inc., New York, N. Y 10 

Saunders Company, W. B., Philadelphia, Pa 54 

Schering Corporation, Bloomfield, N. J 26 

Searle & Co., G. D., Chicago, 111 6 

Squibb & Sons, E. R., New York, N. Y 49 

Stearns & Company, Frederick, Detroit, Mich 11 

Sun-A-Sured, Inc., Chicago, 111 24 

Upsher Smith Company, Minneapolis, Minn 15 

, Wander Co., The, Chicago, 111 59 

Winthrop Chemical Company, Inc., New York, N. Y 41 


CHICAGO PROGRAM OF ENTERTAINMENT FOR VISITING WOMEN 

A program of special features has been arranged, but ample time has been allowed 
for sight-seeing, shopping and recreation. Complete lists of museums, principal 
shops, current public lectures, concerts, and theaters will be issued by the local com- 
mittee. 


Monday, April 16, 1934 

Morning: Registration at the Palmer House — 9 a.m. to 5 p.m. 

Suggestions: The Art Institute, The Field Museum of Natural History, The 
Adler Planetarium, and the Slicdd Aquarium. 
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Tuesday, April 17, 1934 

Morning: Registration at the Palmer House — 9 a.m. to 5 p.m. 

Afternoon : The visiting women will be the guests of the local committee at a recep- 
tion and luncheon at the Casino Club, 195 East Delaware Place, at twelve-thirty. 

This makes a convenient starting point for visits to the Alexander McKin- 
lock Campus of Northwestern University, to Lincoln Park in which are located 
the Museum of the Chicago Academy of Sciences, the famous St. Gauden’s 
statue of Lincoln, the beautiful new building of the Chicago Historical Society 
and other points of interest. The drive along Lake Michigan through Lin- 
coln Park over newly made land to Foster Avenue and return is most attrac- 
tive and affords one of the finest views of Chicago’s sky line. The Casino Club 
is a block east of upper Michigan Avenue which is famous for its shops. 

Wednesday, April IS, 1934 

Afternoon : The members of the local committee invite the visiting women to a tea 
at the Arts Club, 410 North Michigan Avenue (Wrigley Building North) from 
four-thirty to six. 

Evening: The Convocation of the College is held in the Grand Ballroom of the 
Palmer House at eight o’clock. The women are invited to attend. 

Thursday, April 19, 1934 

Morning: 10:00 o’clock. Special busses will leave the Palmer House for the Uni- 
versity of Chicago Campus where visits will be made to the Oriental Institute 
and the International House. Those who wish to visit the Museum of Science 
and Industry located in the Fine Arts Building of the 1S93 World’s Fair which 
has been reconstructed in marble, may obtain luncheon at the International 
House. 

Evening: 7:30 o’clock. The Annual Banquet of the College at the Palmer House. 

GENERAL SESSIONS 

The membership of the American College of Physicians is composed of internists 
who represent every branch and subdivision of internal medicine. This fact has 
been borne in mind in the preparation of the program for the General Sessions. An 
effort has been made to present timely subjects that will prove not only of interest to 
medical men in general, but will also be of definite value to those engaged in the more 
special fields of medicine. The speakers, who come from various parts of this country 
and Canada, have been selected because of their fitness to speak with authority upon 
the subjects in which they are particularly interested. We have endeavored to 
stress on this program topics in which widespread interest has developed or in which 
definite advances have been made recently. The limited time available for the Gen- 
eral Sessions has made it obviously impossible to include all the subjects of im- 
portance to the internist, but it is earnestly hoped that the choice that has been made 
will furnish a program that will prove both interesting and profitable. 

Special attention should be called to certain features of the program. 

Cardiovascular Disease which is constantly attaining increased importance in our 
modern civilization will accordingly be especially emphasized. A number of papers 
will be found devoted to various practical considerations of this subject. Notable 
among these are the contributions on coronary occlusion, a discussion of the most 
recent observations on the etiology of arterial hypertension, and papers dealing with 
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the role of total ablation of the thyroid in angina pectoris and congestive heart fail- 
ure and the use of a new drug in cardiovascular disease. Great interest has been 
shown of late in the diagnosis and treatment of peripheral vascular disease. This 
subject will be discussed by one of the outstanding workers in this field. 

Infectious Diseases have been accorded definite consideration. Among the im- 
portant topics to be discussed arc a recent encephalitis epidemic, certain virus diseases 
transmissible to man, undulant fever, the permanent nature of various acute infec- 
tions, and the latest advance in the treatment of lobar pneumonia; namely, thera- 
peutic pneumothorax. 

Metabolic Diseases, have not been neglected. Certain aspects of diabetes will be 
considered, as well as subjects of such wide physiological and clinical interest as 
energy exchange in disease and alkalosis. 

Nervous Diseases, will be discussed chiefly from the viewpoint of the internist. 
The psychological approach to the patient will be stressed, as well as certain prob- 
lems in organic neurology and fever therapy. 

Hematology — Although, because of its recent and admirable presentation before 
the College, the subject of pernicious anemia will not be discussed, other important 
aspects of diseases of the blood will be considered. There will be an essay on the 
broad subject of development in blood studies. Various aspects of granulopenia, 
newer conceptions of the monocyte, and the practical value of blood sedimentation 
tests will be considered. 

Gastro-enterology will be covered from certain special angles. The recent ad- 
vances in the physiology of the liver and biliary tract and the value of estimating the 
functional capacity of the liver will be emphasized. Various intestinal conditions 
and their management, as well as the relationship between gastrointestinal and other 
visceral diseases, will be considered. 

Tuberculosis will be given adequate consideration, especially from the standpoint 
of its medical and surgical treatment. There will be a paper on the newer concep- 
tion of hematogenous pulmonary tuberculosis, as well as one on cutaneous tuber- 
culosis. 

Pulmonary Diseases will be discussed from the standpoint of the bronchoscopist, 
and special topics such as lung abscess and bronchomoniliasis will also be discussed. 

Pediatrics — An effort has been made to have a number of outstanding contribu- 
tions presented dealing with some of the broad problems that are engaging the 
attention of those who are particularly interested in internal medicine as it applies 
to children. 

A number of other important but unrelated subjects will be discussed during the 
General Sessions. For example, papers will be presented on the relationship of 
allergic diseases to internal medicine, as well as on the new group of drugs known 
as metabolic stimulants ; diaphragmatic hernia ; studies on the etiology of cancer ; 
physical therapy; certain aspects of rheumatoid arthritis, and other papers of equal 
importance. 

Endocrinology, which was so completely covered at the last meeting of the 
College, will not have a prominent part in the program this year. 

The much discussed topic of national health insurance will be the subject of an 
address by a distinguished speaker who is unusually well qualified to discuss this 
timely problem. 

It has been possible to construct a program such as the one above outlined, which 
we trust will prove a well-balanced grouping of papers on subjects of outstanding 
importance, because of the hearty cooperation and ready response of the Fellows of 
the College and the others who were invited to participate in the General Sessions. 
To all of them are due our sincere thanks. 
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GENERAL SESSIONS 
Chicago, 111.— April 16-20, 1934 


OPENING GENERAL SESSION 
Monday Afternoon, April 16, 1934 
2:00 o'Clock 

GRAND BALLROOM, PALMER HOUSE . 

1. Addresses of Welcome: 

James B. Herrick, General Chairman of the Eighteenth Annual Clinical 
Session. 

Austin A. Hayden, President of the Chicago Medical Society. 

Irving S. Cutter, On Behalf of the Chicago Medical Schools. 

2. Response to Addresses of Welcome: 

George Morris Piersol, President of the American College of Physicians. 

3. Arteriolar Infarction. 

Jonathan C. Meakins, Montreal, Que. 

4. Malaria Therapy in Asymptomatic Neurosyphilis. 

Paul A. O’Leary, Rochester, Minn. 

5. Bronchoscopy in Pulmonary Disease: Its Present Status as an Aid in Diagnosis 

and Treatment. 

Gabriel Tucker, Philadelphia, Pa. 

6. Diaphragmatic Hernia. 

Carl A. Hedblom, Chicago, 111. 

7. Observations on the Diagnosis and Treatment of Peripheral Vascular Disease. 

Eugene M. Landis, Philadelphia, Pa. 

8. Hepatic Function in Relation to Hepatic Pathology. 

Frank C. Mann, Rochester, Minn. 

SECOND GENERAL SESSION 
Monday Evening, April 16, 1934 
8:00 o’Clock 

GRAND BALLROOM, PALMER HOUSE 


Presiding Officer 

James Alex. Miller, New York, N. Y. 


1. Development and Disappointments in Blood Studies. 

Roger I. Lee, Boston, Mass. 

2. The Tuberculosis of Childhood. 

Charles Hendee Smith, New York, N. Y. 

3. The Permanent Nature of Various Common Infections. 

Allen Iv. Krause, Tucson, Ariz. 

4. Therapeutic Pneumothorax in Experimental Lobar Pneumonia in Dogs. 

Simon S. Leopold, Philadelphia, Pa. 
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5. Virus Diseases of Animals Transmissible to Man. 

Ivarl F. Meyer, San Francisco, Calif. 

10 : 20 o’Clock 
SMOKER 

Red Lacquer Room, Palmer House 

An unusual program of entertainment, both amusing and instructive, has been 
arranged. 

THIRD GENERAL SESSION 
Tuesday Afternoon, April 17, 1934 
2 : 00 o’Clock 

GRAND BALLROOM, PALMER HOUSE 


Presiding Officer 

Ernest B. Bradley, Lexington, Ky. 


1. Energy Exchange in the Study and Management of Disease. 

L. H. Newburgh, Ann Arbor, Mich. 

2. Leukopenia in Tuberculosis with Report of a Case Showing a Complete Neu- 

tropenic Episode for One Week, — Recovery. 

Charles H. Cocke, Asheville, N. C. 

3. Newer ClinicopatholOgic Considerations of the Monocyte and of MonocjTic Leu- 

kosis. 

Charles A. Doan and Bruce IC. Wiseman, Columbus, Ohio. 

4. The Diagnosis and Management of Certain Types of Chronic Diarrhea. 

Philip W. Brown, Rochester, Minn. 

5. Small Intestinal Intubation: Experiences with a Double-Lumened Tube. 

T. Grier Miller and W. Osier Abbott, Philadelphia, Pa. 

6. The Criteria of Alcohol Intoxication with Special Reference to 3.2 Beer. 

A. J. Carlson, Chicago, 111. 

INTERMISSION 

7. Proli.ferative and Exudat’ e Tuberculosis in Their Relationship to the Various 

Fractions of i,n ; Tubercle Bacillus. 

Francis M. Potte~ ” , Monrovia, Calif. 

’8. Metabolic Stimulants i S ^^lium Dinitrophenol). 

Edward L. Bortz niladelphia, Pa. 

9. Surgical Treatment oj. , ’ulmonary Tuberculosis. 

Ralph C. Matson jjortland, Ore. 

10. Allergic Diseases in d ieral Practice. 

Harry B. WilrqT 'and Merle Miller, Philadelphia, Pa. 

11. Institutional Treatmc .'for the Chronic Invalid and Convalescent. 

Elmer L. Eggle an, Battle Creek, Mich. 
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FOURTH GENERAL SESSION 
Tuesday Evening. April 17, 1934 
S : 00 o’clock 

GRAND BALLROOM, PALMER HOUSE 


Presiding Officer 
Arthur R. Elliott, Chicago, 111. 


1. The Encephalitis Epidemic in St. Louis. 

David P. Barr, St. Louis, Mo. 

2. Results of Further Studies on the Physiology of the Anterior Pituitary. 

J. B. Collip, Montreal, Que. 

3. Treatment of Angina Pectoris and Congestive Heart Failure by Total Ablation of 

the Thyroid in Patients without Thyrotoxicosis. 

Herrman L. Blumgart, Boston, Mass. 

4. Studies of Cell Potencies and Some Relations to Neoplasia. 

Stanley P. Reimann, Philadelphia. 

5. Biliary Dyskinesia. 

A. C. Ivy, Chicago, 111. 

6. Hematogenous Pulmonary Tuberculosis. 

James Alex. Miller, New York, N. Y. 

FIFTH GENERAL SESSION 
Wednesday Afternoon, April IS, 1934 
2:00 o’Clock 

GRAND BALLROOM, PALMER HOUSE 


Presiding Officer 
James G. Carr, Chicago, 111. 


1. The Recent Trend Towards a Differentiation between Allergy and Immunology, 

and the Relationship to Clinical Medicine. 

Lay Martin, Baltimore, Md. 

2. An Explanation of the Mechanism of Infantile Paralysis Production in the 

Human. 

John A. Toomey, Cleveland, Ohio. 

3. A Critical Discussion of the Etiological Factors in Arterial Hypertension. 

Soma Weiss, Boston, Mass. 

4. Remarks on the Diagnosis of Coronary Occlusion. 

Louis Hamman. Baltimore, Md. 

5. Cutaneous Tuberculosis and Its Relationship to General Medicine. 

Francis E. Senear, Chicago. 111. 

INTERMISSION 

6. The Blood Sedimentation Test: The Value of Its Use as a Routine, Especially 

in Pulmonary Tuberculosis. 

Paul H. Ringer, Asheville, N. C. 
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7. Glycogen Formation in Diabetes. 

F. D. W. Lukens, Philadelphia, Pa. 

.8. Trends in Diet in Diabetes. 

R. T. Woodyatt, Chicago, 111. 

9. The Diabetic Child. 

Henry J. John, Cleveland, Ohio. 

10. Alkalosis : A Clinical Problem. 

Charles T. W ay and Edward Muntwyler, Cleveland, Ohio. 

11. Certain Bases of Physical Therapy. 

Thomas P. Sprunt, Baltimore, Md. 

12. Acquired Heart Block with Adams-Stokes Attacks Dependent upon a Congenital 

Anomaly (Persistent Ostium Primum) : Report of a Case. 

Wallace M. Yater, Washington, D. C., Clias. W. Barrier, Fort Worth, Tex., 
and Paul E. McNabb, Washington, D. C. 

ANNUAL CONVOCATION 
Wednesday Evening, April 18, 1934 
S : 00 o’Clock 

GRAND BALLROOM, PALMER HOUSE 


The general profession and the general public are cordially invited. No special 
admission tickets are required. 

1. Convocation Ceremony. 

2. Address: “The Medical Aspects of National Health Insurance.” 

Grant Fleming, Director of the Department of Public Health and Preventive 
Medicine, McGill University, Montreal, Que. 

3. Presidential Address. 

George Morris Piersol, Philadelphia, Pa. 


Presidential Reception 
RED LACQUER ROOM 

The Reception will follow immediately after the program. Newly inducted Fel- 
lows should sign the Roster and secure their Fellowship Certificates during the in- 
terim between the Convocation and the Reception. 

Dancing 

SIXTH GENERAL SESSION 
Thursday Afternoon, April 19, 1934 
2 : 00 o’Clock 

GRAND BALLROOM, PALMER HOUSE 


Presiding Officer 

Jonathan C. Meakins, Montreal, Que. 


1. Further Studies on Granulopenia with Report of Fifteen Additional Cases. 
Stewart R. Roberts and Roy R. ICracke, Atlanta, Ga. 
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2. Noil-Painful Features of Coronary Occlusion. 

S. Marx White, Minneapolis, Minn. 

3. Classification of Vascular Disease with Special Reference to Etiology, Patho- 

logical Anatomy and Pathological Physiology. 

Nathan S. Davis, III, Chicago, 111. 

4. Blood Pressure Variations as a Guide to Treatment and Prognosis. 

Clarence L. Andrews, Atlantic City, N. J. 

5. The Early Recognition of Myocardial Disease. 

Walter L. Bierring, Des Moines, Iowa. 

6. The Use of Verodigen (a Digitalis Glucoside) in Cardiovascular Disease: Its 

Pharmacological Assay and Effects on Animals. 

W. D. Stroud, A. E. Livingston, A. W. Bromer, J. B. Vander Veer and 
G. C. Griffith, Philadelphia, Pa. 

INTERMISSION 

7. Cardiovascular Observations in 215 Neurosyphilitics. 

Clough T. Burnett and Charles A. Ryiuer, Denver, Colo. 

8. Influential Factors in Recovery from Rheumatoid Arthritis. 

Russell L. Cecil, New York, N. Y. 

9. Creatine Metabolism and Blood Cholesterol as Aids in the Diagnosis and Treat- 

ment of Hypothyroidism in Children. 

Julius H. Hess, Chicago, 111. • 

The Annual General Business Meeting of the College will be held in the Red 
Lacquer Room immediately after the last paper. All Masters and Fellows are urged 
to attend. Official reports from the Executive Secretary and Treasurer will be read; 
new Officers, Regents and Governors will be elected, and the President-Elect, Dr. 
Jonathan C. Meakins, will be inducted into office. 

Thursday Evening, 8 : 00 o’Clock 

GRAND BALLROOM, PALMER HOUSE 

TPIE ANNUAL BANQUET OF THE COLLEGE 

(Procure Tickets at the Registration Bureau) 

Toastmaster: James B. Herrick, Chicago, 111. 

Address: "The Renewal of America.” 

Dr. Glenn Frank, President of the University of Wisconsin. 

FINAL GENERAL SESSION 
Friday Afternoon, April 20, 1934 
2 : 00 o’Clock 

GRAND BALLROOM, PALMER HOUSE 


Presiding Officer 
James H. Means, Boston, Mass. 


1. The United States Pharmacopoeia XI. Its Relation to Internal Medicine and 
the Scientific Nature of Its Revision. 

Virgil E. Simpson, Louisville, Ivy. 
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2. The Treatment of Lung Abscess. 

Frederick T. Lord, Boston, Mass. 

3. Evaluation of Methods for Testing the Functional Capacity of the Liver. 

William J. Kerr, San Francisco, Calif. 

4. Abdominal Pain: Its Significance and Diagnostic Value. 

Thomas R. Brown, Baltimore, Md. 

5. Diseases of the Nervous System Producing Dysfunction of other Organs, and 

Dysfunction of other Organs Producing or Simulating Diseases of 
the Nervous System. 

Lewis J. Pollock, Chicago, 111. 

6. The Thymus and Status Thymico-Lymphaticus. 

A. Graeme Mitchell, Cincinnati, Ohio. 


INTERMISSION 

7. Undulant Fever. 

Joseph L. Miller, Chicago, 111. 

8. Personality Study in the Practice of Internal Medicine. 

Edward Weiss, Philadelphia, Pa. 

9. A Study of Ten Cases of Bronchomoniliasis. 

John W. Flinn, Robert S. Flinn and Zebud M. Flinn, Prescott, Ariz. 

10. Factors Influencing Operative Mortality in Hyperthyroidism. 

Willard O. Thompson, S. G. Taylor, III, and Karl A. Meyer, Chicago, 111. 

11. The Interrelationship of Renal and Gastrointestinal Disease. 

Harry Gauss, Denver, Colo. 


■THE CLINIC PROGRAM 

An effort has been made in preparing the program to render available what is 
most interesting in medicine that Chicago has to offer. The laboratories and clinical 
centers of the Universities have been enlisted to display the best they have in research 
and clinic, while the Cook County Graduate School of Medicine, in affiliation with 
Cook County Hospital, will furnish unusual facilities to survey the work being done 
in that great hospital. 

A special effort has been made to include in the program a larger contribution 
from Pediatrics than is usual. Roentgenology has been drawn upon heavily and 
interesting demonstrations in tuberculosis have been arranged for. Clinico-pathologic 
conferences, symposia on endocrinology, cardiovascular problems, neurology, and 
hematology, besides mixed clinics of varied interest, will be given in the principal 
hospitals. 

Convenience of access has been kept in view and the geographic area covered is 
sufficiently circumscribed to avoid waste of time in getting from one center to another. 


Clinics and demonstrations will be held in the forenoons from 9:00 to 12:00 
daily, Tuesday to Friday, inclusive. 

Tickets will be required for each and every one of the special clinics , ward 
rounds and' demonstrations. The cooperation of every one in securing his clinic 
tickets will assist greatly in distributing the attendance according to the capacity of 
each program. It is self-evident that a ward round arranged for twenty-five will 
lose its value for all if forty or fifty are present. Ticket registration naturally is the 
only effective method of keeping the attendance within the capacities indicated. 
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Tuesday, April 17, 1934 ( 

A-l UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 

Room P 117 

(Capacity — 256) 

9 :00- 9 :20 Experimental Studies on the Etiology of Peptic Ulcer. 

Warren B. Matthews. 

9:20- 9:40 The Relative Importance of Acid and of Pepsin in the Etiology of 
Ulcer. 

Lester R. Dragstedt. 

9:40-10:00 The Treatment of Peptic Ulcer. 

Walter L. Palmer. 

10:00-10:45 The Relationship of Circulating Antipneumococcal Immune Substances 
to the Course of Lobar Pneumonia. 

O. H. Robertson, J. B. Graeser and L. T. Coggeshall. 

10:45-11:30 The Diagnosis of Early Pulmonary Tuberculosis. 

Robert G. Bloch. 

11:30-12:00 Experimental Poliomyelitis. 

N. Paul Hudson. 


A-2 UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 

Room M 137 


( Capacity — S5 ) 


9:00- 9:30 
9:30-10:00 
10:00-10:30 
10:30-11:15 
11:15-11:30. 
11:30-12:00 


Motion Pictures of Experimental Increased Intracranial Pressure. 
Arno B. Luckhardt. 

Clinical Aspects of Increased Intracranial Pressure. 

Paul C. Bucy. 

Peculiarities of Intracranial Tumors in Childhood. 

Percival Bailey. 

Some Recent Observations on the Physiology of Sleep. 

Nathaniel Kleitman. 

Pain. 

Arno B. Luckhardt. 

Studies on the Physiology of the Bladder with Operative Relief of 
Vesical Paralysis. 

Douglas N. Buchanan and Charles B. Huggins. 


A.-3 UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 

Room M 433 

(Capacity— 25) 

9:00-10:30 Bedside Clinic on Cardiac and Renal Vascular Diseases. 
Louis Leiter and Emmet B. Bay. 
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A-4 UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 

. Outside of Room P 118 

(No set capacity) 

9:00-12:00 The Role of N-Ray in the Clinical Study of Heart Disease — Exhibi- 
tion of Films. 

Paul C. Hodges. 


B CHILDREN’S MEMORIAL HOSPITAL 

(700 Fullerton Avenue) 

Auditorium, Nurses’ Home 


(Capacity — 250) 

Dr. Brennemann will discuss each subject briefly by way of introduc- 
tion. . The main presentation will be of x-ray lantern slides. 
9:00-10:00 Empyema in Children with Special Emphasis on the Role of Aspiration 
in Treatment. 

E. T. McEnery. 

10:00-11:00 X-Ray Diagnosis of Intrathoracic Tuberculosis in Children. 

J. A. Bigler. 

11:00-12:00 The Interrelationship of Collapsed Lung, the Triangular X-Ray Lung 
Shadow and Bronchiectasis. 

W. E. Auspach. 


C-l COOK COUNTY GRADUATE SCHOOL OF MEDICINE 
(In affiliation with the Cook County Hospital) 

COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Medical Amphitheatre 

(Capacity — 150) 

9 :00- 9 :45 Amebiasis and Its Therapy. 

Sidney A. Portis. 

9:45-10:30 Gastric and Duodenal Ulcer. 

Jacob Meyer. 

10:30-11:15 Diabetes and Cardiovascular Disease. 

William J. Quigley. 

11:15-12:00 Atypical Types of Perforated Peptic Ulcer. 

Harry Singer. 


C-2 COOK COUNTY GRADUATE SCHOOL OF MEDICINE 
(West Harrison and South Wood Streets) 

Surgical Amphitheatre 

(Capacity — 150) 

9:00-9:45 Pulmonary Pleart Disease. 

Plarry J. Isaacs. 
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9:45-10:30 Rheumatic Diseases. 

Isadore Pilot. 

10:30-11 :15 Pituitary Disorders. 

Frank B. Lusk. 

11 : 15-12 :00 Presentation of Heart Cases. 

Laurence E. Plines. 


C-3 COOK COUNTY GRADUATE SCHOOL OF MEDICINE 
(West Harrison and South Wood Streets) 

Amphitheatre — Children’s Building 


(Capacity — 100) 


9 :00- 9 :45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


Rheumatic Heart Disease in Children. 

Philip Rosenblum. 

Tremor in Newly Born. 

Maxwell P. Borovsky. 

Pulmonary Disease in Children. 

Maurice L. Blatt. 

Diagnosis and Treatment of Gonorrheal Vaginitis. 
Maurice Schneider. 


C-4 COOK COUNTY GRADUATE SCHOOL OF MEDICINE 
(West Harrison and South Wood Streets) 

Bedside Clinics 


C-4a 9:00-11:00 
C-4b 10:00-12:00 
C-4c 10:30-12:00 
C-4d 11:00-12:00 

D 


(Capacity — 15) 

Ward 64. 

Harry J. Isaacs. 

Ward 54. 

Jacob Meyer. 

Ward 64. 

Italo F. Volini. 

Ward 61. 

Frederick Tice. 


UNIVERSITY OF ILLINOIS 
(1817 W. Polk Street) 


Room 106 


(Capacity — 200) 

R. W. Keeton presiding 

9:00- 9:20 The Clinical Differentiation of Medical and Surgical Jaundice. 
Edmund F. Foley. 

9:20- 9:40 Syphilis of the Stomach. 

Harry A. Singer. 

9 ;40-10 :00 The Management of Ulcerating Diseases of the Colon. 

Michael H. Streicher. 

The Physiology of the Failing Heart. 

M. B. Vissclier. 


10 : 00 - 10:20 
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10:40-11:00 

11 : 00 - 11:20 

11:20-11:40 

11:40-12:00 

E 

9:00-10:00 

10 : 00 - 11:00 

11 : 00 - 12:00 

F-l 

9:00- 9:15 
9:15- 9:30 
9 :30- 9 :40 

9:40- 9:50 

9:50-10:00 

10 : 00 - 10:10 

10 : 10 - 10:20 


PROGRAM OF THE CHICAGO MEETING 

Long Standing Valvular Disease: Onset of Auricular Fibrillation 
without Effect upon Benign Course of the Disease. 

Sidney Strauss. 

Neuro-circulatory Asthenia: An Attempt to Analyze the Mechanism 
Involved. 

Ford K. Hick. 

The Differentiation of Hemophilia from Purpura Hemorrhagica and 
Other Hemorrhagic Disease with Blood. (Lantern slide demon- 
stration.) 

Carroll L. Birch. 

Dental Extractions in Plemophiliacs. 

Walter W. Dalitsch. 

Arthritis Classification and Therapy with Particular Reference to the 
Use of Vaccine. 

Isadore Pilot. 


LOYOLA UNIVERSITY and MERCY HOSPITAL 
(2537 Prairie Avenue) 

Amphitheatre 

(Capacity — 350) 

Endocrine Clinic. 

A. W. Schram. 

Gastrointestinal Clinic. 

Fred M. Drennan. 

Cardiorenal Clinic. 

Milton Mandel. 


MICHAEL REESE HOSPITAL 
(29th Street and Ellis Avenue) 

Sarah Morris Amphitheatre, 2901 Ellis Avenue 

(Capacity — 170) 

Gallbladder Study Group 

Discussion of Recent Investigative Work in Gallbladder Disease. 

Leon Bloch. 

Preoperative and Postoperative Medical Care of Gallbladder Patients. 
Sidney A. Portis. 

Bromsulphonphthalein Liver Function Test: Crystalography as Aid in 
Diagnosis of Lithiasis. 

A. Serby. 

The Galactose and Urobilinogen Tests in the Differential Diagnosis 
of Jaundice. 

D. Rosenberg. 

Electrocardiographic Tracings During Manipulations of Gallbladder 
at Operation. 

L. Katz. 

The Liver in Gallbladder Disease. 

S. Soskin. 

Correlation of X-Ray and Pathological Findings in a Series of Pa- 
tients Operated Upon for Gallbladder Disease. 

G. Lichtenstein. 
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10:20-10:40 

10:40-11:00 


F-2a 

9:00- 9:10 
9:10- 9:20 
9:20- 9:30 
9 :30- 9 :40 

F-2b 

9:50-10:00 

10 : 00 - 10:10 

10 : 10 - 10:20 

10 : 20 - 11:00 

F-3 

11 : 00 - 12:00 

G 

10 : 00 - 12:00 


Gallbladder Disease and Surgery. A Report of Methods of Diagnosis, 
Treatment and Especially Results. 

Ralph B. Bettman. 

Discussion : To be opened by 

G. B. Eusterman, Mayo Clinic, Rochester, Minn. 


MICHAEL REESE HOSPITAL 
(29th Street and Ellis Avenue) 

Rothschild Amphitheatre, 2S16 Ellis Avenue 

(Capacity — 330) 

Heart Study Group 

A. Recent Studies of Coronary Diseases 

Anatomical Observations. 

Otto Saphir. 

Mechanism of Pain Production. 

Louis N. Katz. 

The Electrocardiographic Diagnosis. 

L. N. Katz, A. Bolming and H. Landt. 

Clinical Observations. 

Walter W. Hamburger. 

B. The Thyroid and Heart Disease 

Heart in Hyperthyroid Disease. 

William Buchbinder. 

Masked Hyperthyroidism. 

Morris W. Lev. 

Dynamics of Heart Failure. 

Louis N. Katz. 

Total Ablation of the Thyroid as a Treatment of Congestive Heart 
Failure and of Angina Pectoris. 

H. Blumgart, Beth Israel Hospital and Harvard University, Boston, 
Mass. 


MICHAEL REESE HOSPITAL 
(29th Street and Ellis Avenue) 

Classroom of the Nurses’ Home, 2S16 Ellis Avenue 

(Capacity — 60) 

Uses and Limitations of Encephalography. 

A. Levinson. 


MUNICIPAL TUBERCULOSIS SANITARIUM 
(5601 N. Crawford Avenue, at Bryn Mawr Avenue) 

Morgue, in the Laboratory Building 

(Capacity — 50) 

Pathological-Clinical Con f erence. 

Autopsy demonstrations. 
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Demonstration of specimens in museum. 

Slide specimens and gross pathology. 

Antemortem and postmortem x-ray plate demonstrations, in con- 
nection with pathological specimens shown. 

Henry C. Sweany. 

H-l NORTHWESTERN UNIVERSITY MEDICAL SCHOOL 

(303 East Chicago Avenue) 

Room 541 

(Capacity— 125) 

9:10- 9:40 Orthopedic and Medical Management of Chronic Infectious Arthritis: 
Demonstration of Patients. 

Emil Hauser. 

9:40-10:10 (a) Cases of Chronic Infectious Arthritis Treated by Hyperpyrexia: 

A Review of Results. 

( b ) Knee-joint Visualization: Its Value in the Differential Diagnosis 
of Conditions Simulating Arthritis. 

David E. Markson. 

10:10-10:40 Medical Management of Chronic Obstructive Peptic Ulcer with Pres- 
entation of Cases. 

Lowell D. Snorf. 

10:40-11:10 Bronchiectasis: Demonstration of Cases. 

Jerome R. Head. 

11:10-11:30 Amebiasis. 

A. A. Goldsmith. 

11:30-12:00 Laboratory Diagnosis of Entameba Histolytica, with Microscopic 
Moving Picture. 

Fred O. Tonnev. 

H-2 NORTHWESTERN UNIVERSITY MEDICAL SCPIOOL 

(303 East Chicago Avenue) 

Room 393 

(Capacity — 20) 

10:00-11 :00 Physical Therapy in Arthritis: Demonstration of a Program for Home 
and Office Treatment. 

John S. Coulter. 

11:00-12:00 Demonstration of Capillary Changes Following Physiotherapeutic 
Measures. 

Gilbert FI. Marquardt. 

FI-3 PASSAVANT MEMORIAL HOSPITAL 

(303 East Superior Street) 

Room 108 

(Capacity — 25) 

10:30-12:00 Oxygen Therapy: Demonstration of Oxygen Chamber, Tent and Ca- 
theter Technic. 

M. FI. Barker. 
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1-1 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

North Amphitheatre 
(Capacity — 75) 

9 :00~ 9 :30 Role of the Kidney in the Acid Base Balance of the Body. 

Howard M. Sheaff. 

9:30-10:30 Present Concepts of Bright’s Disease. 

Wilber E. Post. 

10:30-11:30 Abdominal Enlargements in Children with Special Reference to the 
Spleen and Liver. 

Clifford G. Grulee. 

11:30-12:00 Behavior Clinic. 

Harry R. Hoffman. 


1-2 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

South Amphitheatre 
' (Capacity— 100) 

9:30-10:00 Some Features of the Diagnosis of Amebic Dysentery. 

Alva A. Knight. 

10 :00-1 1 :00 Diarrheas. 

Donald P. Abbott. 

11:00-11:30 Toxic Effects from Alkalies in Ulcer Management. 

L. C. Gatewood. 

11:30-12:00 Pituitary Basophilism. 

A. R. Colwell. 


J ST. LUKE’S HOSPITAL 

(1437 South Michigan Avenue) 

Nurses’ Hall — 2d Floor 

• (Capacity — 250) 

9 :00- 9 :30 Chronic Rheumatism of the Spine. 

Joseph L. Miller. 

9:30-10:30 (a) Surgical Treatment of Pulmonary Tuberculosis. 

( b ) Treatment of Bronchiectasis. 

( c ) Pulmonary Abscess. 

Carl A. Hedblom. 

10:30-11:00 Studies of the Peripheral Circulation. 

Carl Johnson and George Scupham. 

11:00-12:00 The Value of Malaria Therapy in Asymptomatic Neurosvphilis. 
Paul O’Leary, Rochester, Minn. 
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Wednesday, April 18, 1934 

A-l UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 

Room P 117 

(Capacity — 256) 

9:00- 9:30 A Case of Thickened Pericardium with Partial Pericardiectomy and 
the Clinical Syndrome of Portal Obstruction. 

Louis Leiter and Dallas B. Phemister. 

9:30-10:00 The Case Against the Nitrites in Angina Pectoris. 

Emmet B. Bay. 

10 :00 — 10 :45 Pain in Heart Disease. 

Joseph A. Capps. 

10:45-11:00 Heart Disease in Pregnancy. 

Knute A. Reuterskiold. 

11:00-12:00 Clinic on Heart Disease. 

Alfred Stengel, Philadelphia, Pa. 


A-2 UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. -59th Street) 

Room M 137 

(Capacity — 85) 

9 :00- 9 :30 Clinic on Allergy. 

Harry L. Huber. 

9:30-10:00 3 Vasomotor Rhinitis. 

Theodore E. Walsh. 

10:00-10:30 Significance of Abnormal Variations in Acid-Base Balance. 
A. B. Hastings. 

10:30-11:00 A Discussion of Renal Function. 

Henry L. Schmitz. 

11 :00— 1 1 :30 Renal Function Tests in Pregnancy. 

William J. Dieckmann. 

11 :30— 1 1 :50 The Acid-Base Balance in Fatigue. 

Frederic W. Schlutz. 


A-3 UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 

Outside of Room P 118 

(No Set Capacity) 

9:00-12:00 The Role of X-Ray in the Clinical Study of Heart Disease: Exhibi- 
tion of Films. 

Paul C. Hodges. 
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B CHILDREN’S MEMORIAL HOSPITAL 

(700 Fullerton Avenue) 


Auditorium Nurses’ Home 
(Capacity — 250) 

9:00-10:00 Blood Disorders in Children. 

Mila Pierce. 

10:00-11:00 Cardiac Disease in Childhood. 

Stanley Gibson. 

11:00-12:00 Nephritis in Children. 

C. A. Aldrich. 


C-l COOK COUNTY GRADUATE SCHOOL OF MEDICINE 
(In affiliation with the Cook County Hospital) 

COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Medical Amphitheatre 


9 :00- 9 :45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


(Capacity — 150) 

Primary Carcinoma of the Lung, Clinical and X-Ray. 

Aaron Arkin: 

Chronic Lead Intoxication. 

George W. Scupham. 

Pericarditis. 

Isadore N. Trace. 

Verodigeu (Digitalis) in Treatment of Heart Disease. 
Italo F. Volini. 


C-2 COOK COUNTY GRADUATE SCHOOL OF MEDICINE 

COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Surgical Amphitheatre 


9:00- 9:45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


(Capacity — 150) 

Pneumothorax. 

Jacob J. Mendelsohn. 

Polycythemia Vera: Chronic Hemolytic Icterus. 
LeRoy H. Sloan. 

Asthma and Asthmatoid Conditions. 

Samuel M. Feinberg. 

Chronic Arthritis : Bacteriologic Aspects. 
Eugene F. Traut. 


C-3 COOK COUNTY GRADUATE SCHOOL OF MEDICINE 

COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Amphitheatre, Children’s Building 

(Capacity — 100) 

9:00- 9:45 Endocrine Disturbances in Children. 

Charles Stulik. 
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9:45-10:30 Nephritis. 

Joseph K. Calvin. 

10:30-11 :15 Surgical Treatment of Tuberculosis in Childhood. 

Joseph Greengard. 

11 :15— 12 :00 The Care of the Newly Born. 

Craig Butler. 

C-4 COOK COUNTY GRADUATE SCHOOL OF MEDICINE 

COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Bedside Clinics 

(Capacity — 15) 

C~4a 9:00-12:00 Ward 65. 

Aaron Arkin. 

C-4b 9:00-1(2:00 Ward 64. 

William J. Quigley. 

C~4c 9:30-12:00 Ward 35. 

George W. Scupham. 

C-4d 10:00-12:00 Ward 45. 

Samuel M. Feinberg. 

C-4e 10:00-12:00 Ward 25. 

Laurence E. Hines. 

C-4f 10:00-12:00 Ward 63. 

Sidney A. Portis. 

C-4g 10:00-12:00 Ward 63. 

Isadore N. Trace. 

C-4h 10:00-12:00 Ward 60. 

Leon Unger. 

C-4i 11:00-12:00 Ward 15. 

Clarence J. McMullen. 

C-4j 11:00-12:00 Ward 61. 

Frederick Tice. 


D UNIVERSITY OF ILLINOIS 

(1817 W. Polk Street) 

Room 106 

(Capacity — 200) 

Frederick H. Falls and H. Douglas Singer Presiding 

9:00- 9:20 The Use of Immune Serum in Puerperal Sepsis. 

Abraham F. Lash. 

9:20- 9:40 The Treatment of Menstrual Disorders by the Injection of Extracts of 
Anterior Pituitary Hormone. 

William H. Browne. 

9:40-10:00 Studies in Obesity with Presentation of Cases. 

Robert W. Keeton. 

10:00-10:20 Eclamptogenic Toxemia. 

Frederick H. Falls. 

10:20-10:40 The Tonic Pupil. 

George B. Hassin. 
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10:40-11:00 Tumors of the Cord. 

Eric Oldberg. 

1 1 :00-1 1 :20 Psychiatry in General Practice. 

H. Douglas Singer. 

11:20-11:40 Contributions of the Oculist to Neurological Diagnosis. 

Hallard Beard. 

11:40-12:00 Speech after Laryngectomy with Case Demonstration. 

Francis L. Lederer. 

E LOYOLA UNIVERSITY and MERCY HOSPITAL 

(2537 Prairie Avenue) 

Amphitheatre 

( Capacity — 350) 

9:00-10:00 General Medicine. 

Walter G. McGuire. 

10:00-11:00 Clinical Interpretation of Pain and Tenderness in the Abdominal Wall. 

Peter T. Bohan, Kansas City, Mo. 

11:00-12:00 Cardiac Clinic. 

Robert S. Berghoff. 

F-l MICHAEL REESE HOSPITAL 

(29th Street and Ellis Avenue) 

Sarah Morris Amphitheatre, 2901 Ellis Avenue 

(Capacity — 170) 

Metabolism and Endocrine Glands 

9:00- 9:15 Influencing Metabolism by Surgical Methods. 

L. Zimmerman. 

9:20- 9:35 The Functions of the Hypophysis. 

W. Saphir. 

9:40- 9:55 Nephrosis. 

Joseph Iv. Calvin. 

10:00-10:15 Cholesterol Metabolism. 

A. Mirsky. 

10:20-10:35 Carbohydrate Disturbance in Hyperthyroidism. 

S. Soskin. 

10:40-11:00 Obesity. 

Solomon Strouse. 

F-2 MICHAEL REESE HOSPITAL 

(29th Street and Ellis Avenue) 

Rothschild Amphitheatre, 2816 Ellis Avenue 

( Capacity — 330) 

Tumor Clinic 

9:00- 9:45 Indications, Limitations and Advances in the Radium Treatment of 
Cancer. Lantern Slide Demonstration and Presentation of 
Treated Cases. 

Max Cutler. ■ 
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9:45-10:05 Immunological Phases o£ Experimental Carcinoma. 
Bernard Portis. 

10 :05— 10 :25 Studies in Cancer Immunity. 

W. Sapliir. 

10:25-10:40 Lymphoblastoma: An Analysis of 130 Cases. 

L. M. Rosenthal. 


F-3 MICHAEL REESE HOSPITAL 

(29th Street and Ellis Avenue) 

Main Building, Fifth Floor 

(Capacity — 20) 

11 :00-12 :00 Ward Rounds. 

Sidney Strauss. 


F-4 MICHAEL REESE HOSPITAL 

(29th Street and Ellis Avenue) 

Classroom of the Nurses’ Home, 2S16 Ellis Avenue 

(Capacity — 60) 

11:00-12:00 Injuries to the Vertebrae and Intervertebral Discs Following Lumbar 
Puncture. 

C. N. Pease. 


G MUNICIPAL TUBERCULOSIS SANITARIUM 

(5601 N. Crawford Avenue, at Bryn Mawr Avenue) 

Amphitheatre, Fourth Floor, Middle Wing 

(Capacity — 60) 

10:00-12:00 Diagnosis and Treatment of Pulmonary Tuberculosis. 

Frederick Tice, Allan J. Hruby and Karl Henrichsen. 

This clinic will afford opportunity for informal round table discussion of the new 
cases in the Receiving Ward of the institution; for the indication for treatment to be 
followed in the institution proper, with roentgenographic demonstrations. 


H-l NORTHWESTERN UNIVERSITY MEDICAL SCHOOL 

(303 East Chicago Avenue) 

Room 541 

(Capacity — 125) 

9:15- 9:40 Diffuse Osteoporosis Chiefly Involving the Spine: Etiology and Treat- 
ment : Case Reports. 

Walter H. Nadler. 

9:40-10:00 Hemolytic Icterus. 

William H. Holmes. 

10:00-10:30 Early Symptoms and Findings of Heart Failure in Hypertension: 
Demonstration of Patients. 

M. H. Barker. 
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10:30-11:00 The Importance of the Diuretic Management of Congestive Heart 
Failure: Demonstration of Patients. 

Paul Starr. 

11:00-12:00 Heart Clinic. 

James G. Carr. 


H-2 NORTHWESTERN UNIVERSITY MEDICAL SCHOOL 

(303 East Chicago Avenue) 

Room 267 

(Capacity — 25) 

10:30-12:00 Clinic on Allergic Diseases: Demonstration of Patients and Diagnostic 
Procedures. 

Samuel M. Feinberg. 


H-3 PASSAVANT MEMORIAL HOSPITAL 

(303 East Superior Street) 

Room 218 

(Capacity — 20) 

11:00-12:00 Roentgen Demonstration of Interesting Gastro-Enterologic Cases. 
James T. Case. 


1-1 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

North Amphitheatre 
(Capacity — 75) 

9:00-10:00 Penetrating Crater Ulcers of the Duodenum. 

Ralph C. Brown. 

10:00-10:30 Esophageal Obstructions. 

James B. Eyerly. 

10:30-11 :00 Pyloric Stenosis in Infancy. 

Arthur H. Parmelee. 


1-2 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

South Amphitheatre 
(Capacity — 100) 

9:00-10:00 Emergency Management in Ketogenic Acidosis Complicating Diabetes 
Mellitus. 

Leo K. Campbell. 
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10:00-11:00 Non-Surgical Relief of Bladder Neck Obstructions with a Review of 
400 Cases. 

H. L. Kretschmer. 


1-3 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

“ F ” Operating Room, Presbyterian Hospital 
(Capacity — 20) 

9:30-10:30 Vaginal Hysterectomy. 

N. Sproat Heaney. 


1-4 RUSPI MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

Room 401, Rush Medical College 
(Capacity — 20) 

9:30-10:00 Change in Thyrotoxic Heart Following Operation. 

Charles Bacon. 


1-5 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

Library — Presbyterian Plospital 
(Capacity — 20) 

11:00-12:00 X-Ray Conference. 

C. B. Rose and F. Squire. 


J ST. LUKE’S HOSPITAL 

(1437 South Michigan Avenue) 

Nurses’ PI all — 2d Floor 


(Capacity — 250) 


9 :00- 9 :45 


9:45-10:30 


10:30-11:30 

11:30-12:00 


Recent Advances in the Diagnosis and Treatment of Peripheral Vas- 
cular Disease. 

Louis G. Hermann, Cincinnati, Ohio. 

(a) Vascular Crises in High Blood Pressure. 

( b ) Plemorrhagic Nephritis. 

(c) Heart Block and High Blood Pressure. 

Arthur R. Elliott. 

Effect of Splanchnic Section on Juvenile Diabetes. 

Geza deTakats and George K. Fenn. 

Roentgenograms of Tumors of the Bones. 

E. L. Jenkinson. 
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K-l VETERANS ADMINISTRATION FACILITY 

(Hines, Illinois) 


Amphitheatre 
(Capacity — 50) 

9:30-10:15 Coronary Occlusion. 

E. W. Hollingsworth. 

10:15-11 :00 Blood Dyscrasias. 

E. W. Torrey. 


K-2 VETERANS ADMINISTRATION FACILITY 

(Hines, Illinois) 


Wards 

(Capacity — 20) 

11:00-12:00 Ward Rounds. 


Thursday, April 19, 1934 

A-l UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 


Room P 117 


9:00- 9:45 


9:45-10:15 


10:15-10:45 

10:45-11:15 


11:15-11:45 


11:45-12:15 


(Capacity — 256) 

Studies on the Nature and Inheritability of Cancer. 
Maude Slye. 

Bronchogenic Carcinoma. 

B_vron Francis. 

Management of Carcinoma of the Esophagus. 

Alexander Brunsclnvig and S. P. Perry. 
Non-Specific Ulcerative Colitis. 

Theodore E. Heinz. 

Amebiasis and Amebic Dysentery. 

Walter L. Palmer. 

Motion Pictures of Gastrointestinal Motility. 

A. J. Carlson. 


A -2 UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 


Room 51 137 
( Capacity — S5 ) 

10:00-10:30 Two Cases of Rat-Bite Fever with Unusual Mode of Transmission. 
Herbert S. Ripley. 

10:30-10:45 The Pathogenesis of Diabetic Vulval Pruritus. 

H. C. Hesseltine. 

10:45-11 :15 Chronic Neutropenia. 

L. T. Coggeshall. 

11:15-12:00 Clinic on Diseases of the Blood. 

O. H. Perry Pepper, Philadelphia, Pa. 
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-3 UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 

Outside of Room P 118 

(No Set Capacity) 

9:00-12:00 The Role of N-Ray in the Clinical Study of Heart Disease: Exhibi- 
tion of Films. 

Paul C. Hodges. 


A -4 UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 

Room P 212 

(Capacity — 50) 

Demonstrations 

Blood Dyscrasias : Microscopic Demonstration. 

E. Kandel. 

The Outpatient Management of Diabetes. 

Florence S. Smith (Introduced by Henry L. Schmitz). 
The Fundus Oculi in Relation to General Medicine. 

John T. Stough. 

An Apparatus for Continuous Intravenous Injections. 
Henry R. Jacobs. 


CHILDREN’S MEMORIAL HOSPITAL 
(700 Fullerton Avenue) 

Auditorium, Nurses’ Home 

(Capacity — 250) 

Surgical Disorders of Interest to the Internist 
Urology. 

Herman L. Kretschmer. 

General Surgery. 

Albert H. Montgomery. 

Orthopedics. 

Fremont A. Chandler. 


10 : 00 - 11:00 

11:00-11:30 

11:30-11:45 

11:45-12:00 

B 


9:00-10:00 

10 : 00 - 11:00 

11 : 00 - 12:00 


C-l 


COOK COUNTY GRADUATE SCHOOL OF MEDICINE 
(In affiliation with the Cook County Hospital) 

COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Medical Amphitheatre 

(Capacity — 150) 


9 :00- 9 :45 Differential Diagnosis. 

Frederick Tice. 
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9:45-10:30 Diabetes. 

Clarence J. McMullen. 
10:30-11:15 Some Aspects of Allergy. 
Leon Unger. 

11:15—12:00 Cardiac Pain. 

Don C. Sutton. 


C-2 


COOK COUNTY GRADUATE SCHOOL OF MEDICINE 
COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Surgical Amphitheatre 


(Capacity — 150) 


9:00- 9:45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


Pulmonary Diseases. 

Isadore A. Rabens. 

Diseases of the Chest. 

Ellis B. Freilich. 

Pulmonary Diseases. 

Samuel J. Taub. 

Pneumoconiosis and Tuberculosis. 
S. A. Levinson. 


C-3 


COOK COUNTY GRADUATE SCHOOL OF MEDICINE 
COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Amphitheatre, Children’s Building 


(Capacity — 100) 


' 9 :00- 9 :45 


9:45-10:30 


10:30-11:15 

11:15-12:00 


Diagnostic Value of Spinal Fluid. 

Abraham Levinson. 

The Problem of the Premature. 
Julius H. Hess. 

Treatment of Congenital Syphilis. 

Samuel J. Hoffman. 

Acute Otitis Media in Childhood. 
Alfred Lewy. 


C-4 COOK COUNTY GRADUATE SCHOOL OF MEDICINE 

COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Bedside Clinics 

(Capacity — 15) 

C-4a 9:00-11:00 Ward 65. 

Eugene F. Traut. 

C-4b 10:30-12:00 Ward 64. 

Italo F. Volini. 

C-4c 11:00-12:00 Ward 61. 

Frederick Tice. 

C-4d 11:00-12:00 Ward 64. 

LeRov H. Sloan. 
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D UNIVERSITY OF ILLINOIS 

(1817 W. Polk Street) 

Room 106 

(Capacity — 200) 

Carl A. Hedblom Presiding 

9:00-9:20 Primary Carcinoma of the Lung, a Clinical and Pathological Report of 
75 Cases. 

S. A. Levinson. 

9:20-9:40 Lung Tumors from the Radiological Viewpoint. 

Adolph Hartung. 

9 : 40_10:00 Indications for and Results of Therapeutic Pneumothorax. 

Benjamin Goldberg. 

10:00-10:20 Surgical Aspects and Demonstration of Cases. 

Carl A. Hedblom. 

10:20-10:40 Thromboangiitis Obliterans and Arteriosclerosis. 

George Milles. 

10:40-11:00 Methods of Evaluating the Element of Vasomotor Spasm in Thrombo- 
angiitis Obliterans. 

W. J. Gillesby. 

11 :00-11 :20 Cervicodorsal and Lumbar Sympathectomy in the Treatment of Throm- 
boangiitis Obliterans and Raynaud’s Disease. 

Carl A. Hedblom. 

11:20-11:40 Diagnosis and Treatment of Bronchiectasis: Case Demonstrations. 

I. D. Thrasher. 

11 :40-12:00 Moving picture films showing end results. 


E 


LOYOLA UNIVERSITY and MERCY HOSPITAL 
(2537 Prairie Avenue) 

Amphitheatre 

(Capacity — 350) 


9:00-10:00 Endocrine Clinic. 

A. W. Schram. 

10:00-11:00 Gastrointestinal Clinic. 

Fred M. Drennan. 
11:00-12:00 Cardiorenal Clinic. 

Milton Mandel. 


F-l 


MICHAEL REESE HOSPITAL 
(29th Street and Ellis Avenue) 

Sarah Morris Amphitheatre, 2901 Ellis Avenue 

(Capacity — 170) 

Heart Study Group 

Recent Studies of Cardiovascular Disease 
Chorea. 

Jesse R. Gerstley. 


9:00- 9:15 
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9:15- 9:30 
9 :30- 9 :40 

'9:40- 9:50 
10 : 00 - 10:20 
10:25-10:35 

10:40-10:55 

F-2 


9:00- 9:20 
9:20- 9:40 
9:40-10:00 
10 : 00 - 10:20 
10:20-10:40 
10:40-11 :00 

F-3 

11 : 00 - 12:00 

F-4 

11 : 00 - 12:00 


Convalescent Care o£ Cardiac Children. 

Philip Rosenblum. 

The Relation of Subacute Bacterial Endocarditis to Rheumatic Endo- 
carditis. 

S. Wile and Otto Sapliir. 

Treatment of Subacute Bacterial Endocarditis. 

Walter W. Hamburger. 

Peripheral Vascular Disorders. 

S. Perlow. 

A Method of Obtaining Heart Size Roentgenographically in Bedridden 
Patients at Ordinary Target Distance. 

J. Brams, W. Brains and R. Arens. 

Recent Observations on the Genesis of the Electrocardiogram. 

L. N. Katz. 


MICHAEL REESE HOSPITAL 
(29th Street and Ellis Avenue) 

Rothschild Amphitheatre, 2S16 Ellis Avenue 

(Capacity — 330) 

Peptic Ulcer 

Pathology. 

Otto Sapliir. 

Physiology. 

H. Necheles. 

Medical. 

Jacob Meyer. 

Surgical. 

A. A. Strauss. 

Roentgenology. 

Robert Arens. 

Discussion: To be opened by 

Walter Alvarez, Mayo Clinic, Rochester, Minn. 


MICHAEL REESE HOSPITAL 
(29th Street and Ellis Avenue) 

Ward of Main Building, Fifth Floor 

(Capacity — 20) 

Correlation of the Eye Findings in General Medical Conditions. 
L. L. Mayer. 


MICHAEL REESE HOSPITAL 
(29th Street and Ellis Avenue) 

Classroom of the Nurses’ Home, 2816 Ellis Avenue 

(Capacity- — 60) 

Perirenal Infections. 

H. C. Rolnick. 
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G MUNICIPAL TUBERCULOSIS SANITARIUM 

(5601 N. Crawford Avenue, at Bryn Mawr Avenue) 

Surgical Amphitheatre, Fourth Floor, Middle Wing 

(Capacity — 50) 

9:00-12:00 Surgical Clinic. 

. Richard Davison. 

This clinic will afford opportunity to observe the treatment of tuberculosis by 
surgical methods, such as thoracoplasty, phrenico-exeresis, intra- and extrapleural 
pneumolysis. 


H-l NORTHWESTERN UNIVERSITY MEDICAL SCHOOL 

(303 East Chicago Avenue) 

Institute of Neurology — Room 541 

(Capacity — 125) 


9:15- 9:45 
9:45-10:00 
10 : 00 - 10:20 
10 :20-10 :40 
10:40-11:00 
11 : 00 - 12:00 


Diagnostic Significance of Pupillary Changes: Demonstration of Cases. 
Lewis J. Pollock. 

The Pathway for the Pupillary Light Reflex. 

S. W. Ranson. 

Some Aspects of Epilepsy. 

Harry A. Paskind. 

Blood Bromide Control of Epilepsy. 

Benjamin Boshes. 

The Influence of Hyperthyroidism on the Phospholipids of the Brain. 
Arthur Weil. 

Clinical and Experimental Relation of Pituitary, Hypothalamus and 
Sugar Metabolism. 

David Cleveland and Loyal Davis. 


H-2 NORTHWESTERN UNIVERSITY MEDICAL SCHOOL 

(303 East Chicago Avenue) 

Room 393 

(Capacity — 20) 

10:00-11 :00 Physical Therapy in Arthritis: Demonstration of a Program for Home 
and Office Treatment. 

John S. Coulter. 

11:00-12:00 Demonstration of Capillary Changes Following Physiotherapeutic 
Measures. 

Gilbert H. Marquardt. 


H-3 PASSAVANT MEMORIAL HOSPITAL 

(303 East Superior Street) 

No Program on Thursday 
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1-1 . RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

North Amphitheatre 
(Capacity — 75) 

9:00- 9:30 Present Status of Coronary Thrombosis. 

James B. Herrick. 

9:30-10:00 Certain Features of Treatment of Cardiac Failure. 

Fred M. Smith, Iowa City, Iowa. 

10:00-10:15 Value of Serial Electrocardiograms in Coronary Thrombosis. 

H. A. Richter. 

10:15-11:00 A Moving Picture Showing the Relation of the Cardiac Cycle to the 
Electrocardiogram. 

Clayton J. Lundy. 

1-2 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

South Amphitheatre 
(Capacity — 100) 

9:00-10:30 Thyroid Clinic. 

W. O. Thompson. 

James H. Means, Boston, Mass. 

10:30-11:00 Cryptogenic Fever in Ichthyosis. 

Rollin T. Woodyatt. 

1-3 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

Room 302 
(Capacity — 20) 

10:00-10:30 Cardiac Disease in Pediatric Practice. 

Charles K. Stulik. 

10 :30— 1 1 :00 Migraine. 

Peter Bassoe. 


1-4 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

Library, Presbyterian Hospital 
(Capacity — 20) 

11:00-12:00 Pathology Conference Demonstrating Some Recent Concepts of Ne- 
phritis and Cirrhosis. 

Carl W. Apfelbach. 
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j ST. LUKE’S HOSPITAL 

(1437 South Michigan Avenue) 

Nurses’ Hall — 2d Floor 

(Capacity — 250) 

9 :00~ 9 :45 Congenital Heart Disease. 

Louis F. Bishop, Jr., New York, N. Y. 

9:45-10:30 Presentation of Brain Tumors with Roentgenograms. 

Eric Oldberg. 

10:30-11:15 The Importance of Cranial Roentgenograms in Neurosurgical Prob- 
lems. 

W. McKendree Craig, Rochester, Minn. 

11 ;15— 12 :00 The Anemias. 

John H. Musser, New Orleans, La. 


Friday, April 20, 1934 

A-l UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 

Room P 117 

(Capacity — 256) 

9 :00- 9 :30 Hormones and Mammary Glands. 

Carl R. Moore. 

9:30-10:00 Recent Studies on the Male Hormone. 

Fred C. Koch. 

10:00-10:30 Indications of Hormonal Influences, other than Insulin, on Carbohy- 
drate Metabolism. 

B. O. Barnes. 

10:30-11:00 Demonstration of Clinical Endocrinopathies. 

Allen T. Kenyon. 

11 :00-12:00 Clinic on Thyroid Disease. 

James H. Means, Boston, Mass. 


A-2 UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 

Room M 137 


(Capacity — 85) 


9 :00- 9 :30 


9:30-10:15 

10:15-10:45 


10:45-11:15 


11:15-12:00 


The Etiology of Gallstones. 

Edmund Andrews. 

Calcium Salts in Gallstones. 

Dallas B. Phemister. 

The Etiology of Non-Obstructive Jaundice. 

E. S. Guzman Barron. 

Toxic Hepatitis Due to Cinchophen. 

Henry T. Ricketts. 

Glycogen Storage Disease. 

E. M. Humphreys. 
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A-3 UNIVERSITY OF CHICAGO— ALBERT MERRITT 

BILLINGS HOSPITAL 
(950 E. 59th Street) 

Outside of Room P 1 IS 

(No Set Capacity) 

9:00-12:00 The Role of X-Ray in the Clinical Study of Heart Disease: Exhibi- 
tion of Films. 

Paul C. Hodges. 


B CHILDREN’S MEMORIAL HOSPITAL 

(700 Fullerton Avenue) 

Auditorium, Nurses’ Home 

(Capacity — 250) 

9:00-10:00 Present Status of Prophylaxis of Contagious Diseases. 
Silber A. Peacock. 

10:00-11:00 Behavior Problems in Children. 

Bert I. Beverly. 

11:00-12:00 Speech Defects in Children. 

Frances Perlowski. 


C-l COOK COUNTY GRADUATE SCHOOL OF MEDICINE 
(In affiliation with the Cook County Hospital) 

COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Medical Amphitheatre 

(Capacity — 150) 

9:00- 9:45 Differential Diagnosis of Abdominal Pain. 

Lee C. Gatewood. 

9 :45-10 :30 Auricular Fibrillation. 

Chauncey C. Maher. 

10:30-11:15 Amebic Dysentery. 

Alexander A. Goldsmith. 

11 :15— 12 :00 Pathology of Primary Carcinoma of Lung. 

R. H. Jafte. 


C-2 COOK COUNTY GRADUATE SCHOOL OF MEDICINE 

COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Surgical Amphitheatre 

(Capacity — 150) 

9:00- 9:45 Pulmonary Tuberculosis. 

N. I. Fox. 

9:45-10:30 X-Ray Studies in Pulmonary Tuberculosis. 

Harry H. Freilich. 
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10:30-11:15 Diagnosis of Pulmonary Tuberculosis. 
Harry S. Arkin. 


COOK COUNTY GRADUATE SCHOOL OF MEDICINE 
COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Amphitheatre, Children’s Building 


(Capacity — 100) 


9 :00- 9 :45 
9 :45-10 :30 
10:30-11:15 
11:15-12:00 


Diagnosis of Syphilis in the Newly Born. 

Arthur Ii. Parmelee. 

Physical Examination of Younger Children. 

Henry E. Irish. 

Convalescent Serum in the Treatment of Contagious Disease. 

Archibald Hoyne. 

Urinary Retention in Childhood. 

Patrick H. McNulty. 


C-4 COOK COUNTY GRADUATE SCHOOL OF MEDICINE 

COOK COUNTY HOSPITAL 
(West Harrison and South Wood Streets) 

Bedside Clinics 

(Capacity — 15) 


C-4a 

9:00-11:00 

Ward 61. 

Lee C. Gatewood. 

C-4b 

10 :00— 12 :00 

Ward 45. 

Samuel M. Feinberg 

C-4c 

10:00-12:00 

Ward 63. 

Sidney A. Portis. 

C-4d 

10:00-12:00 

Ward 60. 


Leon Unger. 


D UNIVERSITY OF ILLINOIS 

(1817 W. Polk Street) 

Room 106 



9:40-10:00 


10 : 00 - 10:20 

10:20-10:40 


(Capacity — 200) 

Hugh A. McGuigan and William F. Petersen Presiding 
The Effect of Air Filtration on Seasonal Hay Fever and Pollen 1 
Asthma. 

Tell Nelson and W. H. Welker. 

The Effect of Viosterol of High Potency on Seasonal Play Fever and 
Asthma. 

Ben Z. Rappaport. 

Calcium Metabolism in Relation to Pligh Viosterol Dosages. 

C. I. Reed. 

Effect of Ultraviolet Light on Sympatheticomimetic Drugs. 

Plugh A. McGuigan and P. L. Ewing. 

Hyperparathyroidism. 

Lindon Seed. 



10:40-11:00 

11 : 00 - 11:20 
11 :20— 11 :40 

E 

9:00-10:00 

10 : 00 - 11:00 

11 : 00 - 12:00 

F-l 


9:00- 9:20 
9:20- 9:40 

9:40-10:00 

10 : 00 - 10:20 

10:20-10:40 

F-2 

9:00- 9:25 
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A Cephalometric, Radiographic, Histologic Analysis of Dental Condi- 
tions in a Hypopituitary Case. . . 

I. Schour and A. J. Brodie. 

Creatine Metabolism in Childhood. 

H. G. Poncher. 

The Association of Meteorological Conditions and Diseases in General. 
William F. Petersen. 


LOYOLA UNIVERSITY and MERCY HOSPITAL 
(2537 Prairie Avenue) 

Amphitheatre 
(Capacity — 350) 

General Medicine. 

Walter G. McGuire. 

Clinico-Pathological Conference. 

E. L. Benjamin. 

Cardiac Clinic. 

Robert S. Berghoff. 


MICHAEL REESE HOSPITAL 
(29th Street and ElliS Avenue) 

Sarah Morris Amphitheatre, 2901 Ellis Avenue 

(Capacity — 170) 

Diseases of the Chest and Infections Diseases 

Indications for Compression Therapy in Pulmonary Tuberculosis. 

M. Biesenthal. 

Results Following Compression Therapy in Pulmonary Tuberculosis, 
X-Ray Case Demonstration and Follow-Up Statistics: Resume of 
Work of Last Eight Years. 

R. Bettman. 

Studies on the Effects of Breathing Oxygen and Carbon Dioxide En- 
riched Atmospheres. 

D. J. Cohn. 

Results of Convalescent Serum Therapy during Past Three Years. 

S. O. Levinson. 

The Treatment of Empyema Thoracis; Explanation of the Rationale 
of the Closed Method of Drainage: Moving Picture Demonstra- 
tion. 

R. Bettman. 


MICHAEL REESE HOSPITAL 
(29th Street and Ellis Avenue) 

Rothschild Amphitheatre, 2816 Ellis Avenue 
(Capacity — 330) 

Metabolism Group. Diabetes Mellitus 

Newer Trends in the Treatment of Diabetes Mellitus. 
Solomon Strouse. 
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9 :30- 9 :50 The Eye in Diabetes Mellitus. 

H. Gradle. 

9:55-10:20 The Metabolic Disturbance in Diabetes. 

S. -Soskin. 

10 :25— 10 :40 The “ Diabetogenic ” Hormone. 

L. B. Shpiner. 

10:45-11:00 Feeding the Diabetic Patient in an Outpatient Clinic. 
Sarah Elkin. 


F-3 MICHAEL REESE HOSPITAL 

(29th Street and Ellis Avenue) 

Sarah Morris Hospital, 1st Floor. 2901 Ellis Avenue 

(Capacity — 60) 

Stomach Group 

9:00- 9:10 A Preliminary Report on the Secretion and Motility of the Stomach 
after Subtotal Gastrectomy. 

Sigfried Strauss, A. A. Strauss, L. Scheman and H. Necheles. 

9:10- 9:20 The Treatment of Peptic Ulcer with Powdered Okra. 

Jacob Meyer and H. Necheles. 

9:20- 9:30 Peptic Ulcer and Diabetes — Renal Glycosuria. 

H. Binswanger and Jacob Meyer. 

9 :30- 9 :50 Ulcerative Colitis ; a Symposium : Medical and Surgical Aspects. 

A. A. Strauss and Jacob Meyer. 

9:50- 9:55 Duodenal Carcinoma; Report of Four Cases: Demonstrations of Speci- 
mens. 

D. Rosenberg and Jacob Meyer. 

9 :55— 10 :10 The Effects of Peppermint Oil on Gastric Secretion and Motility. 

Jacob Meyer, L. Scheman and H. Necheles. 

10:10-10:25 The Effect of Peppermint Oil on Gastric Motility. 

H. Sapoznik, R. Arens, H. Necheles and Jacob Meyer. 

10:25-10:30 Teaching the Gastrointestinal Patient How to Eat. 

Sarah Elkin and Jacob Meyer. 

10:30-10:35 The Management of the Stomach Clinic. 

Jacob Meyer and A. A. Strauss. 

10:35-10:50 Chronic Jaundice. 

A. A. Strauss. 


G-l MUNICIPAL TUBERCULOSIS SANITARIUM 

(5601 N. Crawford Avenue, at Bryn Mawr Avenue) 

Amphitheatre, Fourth Floor. Middle Wing 

(Capacity — 60) 

10:00-12:00 Clinical Conference on the Surgical Treatment of Tuberculosis. 

Richard Davison, Karl Henrichsen and Frank Fremmel. 

This clinic will afford an informal round table discussion of cases that have been 
treated with the various forms of collapse therapy, with demonstration of the cases 
and roentgenograms. 
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G-2 MUNICIPAL TUBERCULOSIS SANITARIUM 

(2049 Washington Boulevard) 

(Capacity — 6) 

10:00-12:00 An Extramural Pneumothorax Clinic. 

Minas Joannides, Edmund L. Quinn, Emil Bunta and Clara Jacob- 
son. 

This clinic will afford opportunity to observe the actual technical work in pneu- 
mothorax therapy. 


Ii-1 NORTHWESTERN UNIVERSITY MEDICAL SCHOOL 

(303 East Chicago Avenue) 


Room 541 
(Capacity — 125) 


9:15- 9:40 


9:40- 9:55 
. 9:55-10:20 


10:20-10:50 

10:50-11:20 


11 : 20 - 12:00 


The Use of Chondroitin in the Treatment of Migraine, with Demon- 
stration of Patients. 

L. A. Crandall. 

Blood Changes Following Gastrectomy in the Rat. 

Frederick Jung. 

Experimental Studies on the Etiology of Anemia in Man and in 
Animals. 

A. C. Ivy. 

Treatment of Deficiency Anemias : Presentation of Patients. 

Howard Alt. 

A Report on the Percentage of Recurrences of Peptic Ulcer under 
Mucin Management, with Demonstration of Patients. 

Samuel J. Fogelson. 

Experimental Studies on the Value of Mucin in Peptic Ulcer. 

A. C. Ivy, G. B. Fauley, John Orndoff and P. E. Reid. 


H-2 NORTHWESTERN UNIVERSITY MEDICAL SCHOOL 

(303 East Chicago Avenue) 

Room 267 

(Capacity — 25) 

10:30-12:00 Clinic on Allergic Diseases: Demonstration of Patients and Diagnostic 
Procedures. 

Samuel M. Feinberg. 


H-3 PASSAVANT MEMORIAL HOSPITAL 

(303 East Superior Street) 

Room 10S 

(Capacity — 20) 

10:30-12:00 Oxygen Therapy: Demonstration of Oxygen Chamber, Tent and 
Catheter Technic. 

M. H. Barker. 
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H-4 passavant memorial hospital 

(303 East Superior Street) 

Room 218 
(Capacity — 25) 

11:00-12:00 Roentgen Demonstration of Interesting Gastro-Enterologie Cases. 
James T. Case. 


1-1 


'RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

North Amphitheatre 


(Capacity — 75) 


9:00- 9:45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


Recent Concepts of Arthritis. 

Ernest E. Irons, 

Chronic Arthritis with Special Reference to Treatment. 

Russell L. Cecil, New York, N. Y. 

Liver Function Tests. 

William J. Kerr, San Francisco, Calif. 

• Familial Icterus. 

Evans W. Pernokis. 


1-2 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

South Amphitheatre 
(Capacity — 100) 

9:00-10:00 Chronic Subdural Hematomas. 

A. Verbrugghen. 

10:00-11:00 Cardiac Arrhythmias. 

Frank B. Kelly. 

11:00-12:00 Renal Damage in Prostatic Obstruction Due to Bladder Compensation. 
Robert H. Herbst. 


1-3 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

C1753 West Congress Street) 

Room 302 
(Capacity — 20) 

10:00-11:15 Modern Treatment of Pseudohypertrophic Muscular Dystrophy. 

Richard B. Richter. 

11:15-12:00 Lead Poisoning. 

William D. McNally. 
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1-4 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

Room 401 
(Capacity — 20) 

10:00-11:00 Surgery of the Thyroid Gland. 

Edwin M. Miller. 

11 :00— 1 1 :30 Liver Treatment in Agranulocytosis. 

R. W. Trimmer, H. M. Sheaff and F. L. Foran. 
11:30-12:00 Neurological Clinic. 

James C. Gill. 


1-5 RUSH MEDICAL COLLEGE and THE PRESBYTERIAN 

HOSPITAL 

(1753 West Congress Street) 

Library, Presbyterian Hospital 
(No Capacity Indicated) 

11 :1 5-12:00 The Use of High Protein in Reducing Diets. 

Anna E. Boiler. 


J ST. LUKE’S HOSPITAL 

(1437 South Michigan Avenue) 

Nurses’ Hall — 2d Floor 

( Capacity — 250) 

9:00-10:30 General Medical Clinic — “Weekly Grand Rounds.” 

Staff of St. Luke’s Hospital. 

10:30-11:00 Treatment of Angina Pectoris. 

N. C. Gilbert. 

11:00-12:00 Pathological Demonstrations. 

Edwin F. Hirsch. 
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Gifts Acknowledged 

The following members have donated publications of which they are the authors, 
as indicated below, to the Library of the College. It is intended that this Library be 
a memorial to our members and consist principally of books of which members of the 
College are authors or joint authors. 

Dr. J. Arnold Bargen (Fellow), Rochester, Minn. — 1 book, “The Colon, Rectum 
and Anus ” ; 

Dr. I. M. Rabinowitch (Fellow), Montreal, Que. — 1 book, “Diabetes Mellitus, A 
Handbook of Simplified Methods of Diagnosis and Treatment ” ; 

Dr. Joseph Hajek (Associate), New York, N. Y. — 1 reprint; 

Dr. James FI. Hutton (Associate), Chicago, 111. — 6 reprints; 

Dr. David E. Markson (Fellow), Chicago, 111. — 1 reprint; 

Dr. Philip B. Matz (Fellow), Washington, D. C. — 1 report on the residual ef- 
fects of warfare gases; 

Dr. Lewis J. Moorman (Fellow), Oklahoma City, Okla. — 14 reprints. 


New Life Members 

Dr. Samuel E. Thompson (Fellow), ICerrville, Texas, and Dr. Philip H. Jones 
(Fellow), New Orleans, La., have become Life Members of the American College of 
Physicians, having contributed the prescribed life membership fee in accordance with 
the new plan of life membership recently adopted. 


Dr. John Dudley Dunham (Fellow), for many years Governor of the College 
for the State of Ohio, was recently chosen chief of the general staff of the Grant 
Plospital, Columbus. Dr. Dunham is also medical consultant for the Franklin County 
Tuberculosis Sanitarium and a member of the staffs of the Mt. Carmel and White 
Cross Hospitals. 


Dr. George R. Minot (Fellow), Boston, Mass., Professor of Medicine, Harvard 
University, delivered the twelfth lecture of the eighth series of afternoon lectures 
sponsored by The New York Academy of Medicine, on January 26. Dr. Minot’s 
subject was “The Anemias — Etiology and Treatment.” 


Dr. Donald Gregg (Fellow), Wellesley, Mass., is President of the Massa- 
chusetts Society for Mental Hygiene. 


Dr. J. Stuart McQuiston (Associate), formerly located in Rochester, Minn., re- 
moved on February 1, 1934, to 317 Higley Bldg., Cedar Rapids, Iowa, where he is 
engaged in private practice. 


Dr. Mark S. Knapp (Fellow), Flint, Mich., has retired from private practice 
and is devoting his entire time as Director of Medical Research of the Horace IT. 
and Mary A. Rackham Fund. 


Dr. Samuel Weiss (Fellow), New York, N. Y., has been appointed Editor of 
Fhc Rcz'iezv of Gastroenterology, the official organ of the Society for the Advance- 

1196 



COLLEGE NEWS NOTES 


1197 


ment of Gastroenterology. This journal made its initial appearance February 15, as 
a quarterly journal devoted to gastroenterology, proctology and allied subjects. 


The Wyatt Research Foundation has been incorporated in the State of Arizona, 
“ to conduct scientific investigations relative to tire treatment and prevention of dis- 
ease (particularly the arthritides) and the advancement of clinical and scientific 
medicine.” The incorporators named are: Dr. Bernard L. Wyatt (Fellow), Laura 
W. Wyatt and Thelma G. Ream. 


Dr. S. A. Slater (Fellow), Worthington, Minn., presided as President over the 
Thirty-Ninth Annual Session of the Sioux Valley Medical Association at Sioux City, 
Iowa, ‘January 23-24. 


At the last annual business meeting of the Institute of Medicine of Chicago, Dr. 
Joseph L. Miller (Fellow) was elected President and Dr. John Favill (Fellow), 
Treasurer. 


Dr. John E. Gordon (Fellow), Detroit, Mich., will be in charge of the new de- 
partment of Epidemiology of the W. IC. Kellogg Foundation. The department was 
established for the purpose of research in the control of communicable disease. 


Dr. Lewellys F. Barker (Fellow), Baltimore, Md., was elected a Vice-President 
of the Association for Research in Nervous and Mental Disease, at its last annual 
meeting in New York City. 


Dr. Bailey K. Ashford (Fellow), San Juan, Puerto Rico, recently retired as a 
colonel of the Medical Corps, U. S. Army, has been honored by the unanimous vote 
of the legislature of Puerto Rico in recognition of his being the founder of the 
School of Tropical Medicine and the initiator of the first campaign against hookworm 
disease in America. A bronze bust of Dr. Ashford will be placed in the government 
building in San Juan. 


Dr. Edward B. Vedder (Fellow), Washington, D. C., is President-Elect of the 
American Society of Tropical Medicine. 


Dr. Mills Sturtevant (Fellow) was recently appointed Professor of Clinical 
Medicine at New York University, and Dr. Warren Coleman (Fellow) was made 
Professor Emeritus of Clinical Medicine. 


Dr. Hugh Rodman Leavell (Fellow) has been appointed Health Commissioner 
of Louisville, Kv. 


Dr. Raphael Isaacs (Fellow), Ann Arbor, Mich., Dr. John A. E. Eyster (Fel- 
low), Madison, Wis., and Dr. Andrew C. Ivy (Fellow). Chicago, 111., delivered lec- 
tures in connection with a series of graduate lectures in physiology at Marquette 
University Medical School, sponsored by the educational committee of the Medical 
Society of Milwaukee County, during February and March. 
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Dr. George E. Pfahler (Fellow), Philadelphia, Pa., appears on the program of 
the fourth International Congress of Radiology, to be held in Zurich, July 24-31. 


The College of Physicians of Philadelphia and the American Academy of Polit- 
ical and Social Science held a joint meeting, February 7, for the discussion of “The 
Medical Profession and the Public: Currents and Countercurrents.” Dr. Nathan B. 
Van Etten (Fellow), New York, spoke on “Abuses of Medical Charity and of the 
Free Services of Physicians.” Dr. Roger I. Lee (Fellow), Boston, spoke on “The 
General Practitioner: Plis Place in the Medical Profession.” 


OBITUARIES 

DR. JULIAN TURNBULL McCLYMONDS 

Dr. Julian Turnbull McClymonds died December 4, 1933, in Berkeley, 
California. Dr. McClymonds was born in Winchester, Kentucky, Novem- 
ber 26, 1870. He received his pre-medical training at the University of 
Kentucky and his M.D. from the University of Michigan Medical School, 
1894; he did postgraduate work at the University of Vienna, University of 
Paris and Mt. Vernon Hospital. The greater part of his professional life 
was spent in Lexington, Kentucky, where he was a member of the Lexing- 
ton Clinic from 1920 to 1931. He was First Assistant Surgeon, Univer- 
sity of Michigan Medical School, 1894-1895 ; First Assistant in Hygiene 
and Physiological Chemistry at the same school, 1896-1898; Consulting 
Physician Good Samaritan and St. Joseph’s Hospitals, Lexington, Ken- 
tucky, 1912-1931; assisted in organizing Flospital Unit No. 40, “The 
Barrow Unit,” for service in the World War, and during his service in 
this country and in France, he was promoted from the rank of Lieutenant 
to that of Lieutenant Colonel, being retired from active service at the close 
of the war and commissioned a Colonel of Reserves, U. S. Army Medical 
Corps. He was a member of his County and State societies, a Fellow of 
the American Medical Association, Southern Medical Association and a 
Fellow of the American College of Physicians since 1920. He retired from 
practice in Lexington and went to Berkeley, California, where his death 
occurred as a result of heart disease. 

Ernest B. Bradley, M.D., F.A.C.P., 

Governor for Kentucky. 

DR. GEORGE HUNTER 

Dr. George Blunter (Fellow), died on December 12, 1933. Dr. Blunter 
was born in Illinois. Ble early came to California. Ble was graduated 
from the College of the University of California, at Berkeley, in 1903. 
In 1906 he received the degree of Doctor of Medicine from the same instL 
tution. In 1907 he came to Los Angeles and began the practice of medicine. 
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Dr. Hunter was an outstanding member of both the Los Angeles County 
Medical Association and the California State Association, having held 
offices and sat in the Councils of both of these organizations. He held 
many positions of honor and trust in the medical societies to which he be- 
longed. He was a Past President of the Los Angeles County Medical 
Association, of the Clinical and Pathological Society, and of the Society 
for Psychiatry and Neurology. He was a member of the Board of Coun- 
cilors of the California Medical Association, a Fellow of the American 
College of Physicians, a member of the Psychopathic Association of Cali- 
fornia, and a member of the Insanity Commission of the State. He was 
a member of the Staff of the Los Angeles General Hospital for twenty years 
and served on the Staffs of St. Vincent’s, the Cedars of Lebanon, California 
and the Santa Fe Hospitals. During the War, Dr. Hunter was a Captain 
in the Medical Corps with Base Hospital Number 35 in France. In addition 
•to these activities and the crowded days of a busy life he found time for 
special study periods in the neurologic centers of Philadelphia, Boston and 
Baltimore. 

The Associations to which Dr. Hunter belonged and scientific medicine, 
especially in the fields of neurology and psychiatry, have sustained a great 
loss in his death. The community in which he lived will miss an earnest 
medical practitioner and civic worker. Dr. Hunter had a most pleasing 
personality. His attachments were full and deep. He was a friendly man 
and his friendship was given without reservations. Flis death came as a 
shock to the members of the profession and the citizens of the community 
in which he lived. The memory of the man and of the good he did will long 
be with us. 

Egerton Crispin, M.D., F.A.C.P., 
Governor for Southern California. 

DR. ARTHUR D. DUNN 

Dr. Arthur D. Dunn (Fellow), Omaha, Nebraska, died January 8, 
1934, from a heart affection; aged sixty-six years. 

Dr. Dunn was a native of Meadville, Pa. He held the degree of 
Bachelor of Arts from Allegheny College, 1896; Doctor of Philosophy from 
the University of Chicago, and Doctor of Medicine from Rush Medical Col- 
lege, 1892. He was house physician at Cook County Hospital and a 
private assistant to Dr. John B. Murphy. He went to Omaha in 1907, and 
is said to have been the earliest exponent of real scientific medicine in the 
Missouri Valley. He was coroner’s physician in Omaha for one and one- 
half years, exerting great influence in the introduction of the value of 
autopsies to members of the profession of Omaha. Dr. Dunn was pro- 
fessor of medicine at Creighton University College of Medicine from 1908 
to 1922 ; a member of the Advisory Board and vice-dean of the same institu- 
tion from 1914 to 1922; professor of experimental medicine and chairman 
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of the Department of Clinical Research at Nebraska University College of 
Medicine from 1924 to the time of his death. 

He was a member of the Nebraska State Medical Association and 
served as its delegate to the American Medical Association several years. 
He was a Fellow of the American Medical Association and served on its 
Council on Medical Education a number of years. He was also a member 
of the Central Society for Clinical Research, past president of the Missouri 
Valley Medical Society, and president-elect of the Omaha-Mid-West Clini- 
cal Society. He was elected a Fellow of the American College of Physi- 
cians in 1918, and served for several years as the Governor of the College 
for Nebraska. 

Dr. Dunn was the author of numerous scientific articles appearing in 
leading medical journals, and was much in demand as a speaker at medical 
meetings, locally and nationally. 

Adolph Sachs, M.D., F.A.C.P., 

Governor for Nebraska. 
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PNEUMONIA 

^VSERA^^ 
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Tbe Research Laboratories of The National Drug Company have made close studies 
of producing and refining Pneumonia Serum. Methods of immunizing horses, and 
processes of concentrating and refining the serum, have been devised enabling us to 
offer a refined and concentrated product approximating six to ten times the potency 
of the unrefined serum, with a corresponding decrease of inert solids and proteins. 
Refined Pneumonia Serum approximates 10,000 Felton Units per 10 cc. and in ad- 
dition contains all other antitoxic or protective substances contained in the whole 
serum. 

The chill producing substances have largely been removed. 

Doses of 10 to 20 cc., repeated every six to eight hours, or as advisable, may be given 
until a- favorable response is secured. The patient’s sputum should be typed early 
and if Type I, II or III pneumococei are present the serum should be continued. 

When the type of pneumococcus in the sputum and blood is represented by antibodies 
or protective substances in the serum, reports from physicians show a fall in the pa- 
tient’s temperature as soon as sufficient serum has been given to overcome the bae- 
teriemia and toxemia. Early and adequate doses of serum are essential to overcome 
the infection. 

Refined Pneumonia Sernia is furnished in 10 cc. perfected syringes, with chromium 
(rustless steel) intravenous needles, and in 20 cc. syringes and ampoule-vials. 

Por Quick Pneumonia Type Diagnosis 

We prepare monovalent pneumonia typing serums for rapid tj-ping of pneumonia by 
the Neufeld (quelluug) reaction described bv A. B. Sabin (Jour. Am. Med Asso 
5-20-33 fol. 15S1). 

l'TD-I Five Tests (3 capillary tubes) Type I $0.50 

I'TD-II Five “ <3 “ “ ) Type II .50 

ri'D-III Five “ (3 “ “ ) Type III .50 

Detailed information on request. 

^JHE NATIONAL DRUG COMPAN^#^ 

I JLAJDEL PHIA^j||p§3F^ 



Send detailed information on Refined Pneumonia Serum per Annals of Internal Medicine. 
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EIGHT YEARS’ INTENSIVE SCIENTIFIC 
RESEARCH HAS PRODUCED WHITE'S 

COD LIVER OIL CONCENTRATE TABLETS 


White's Cod Liver Oil Concentrate Tablets are 
one of the oldest stable, proven, potent, emulsi- 
fying concentrates of cod liver oil on the market. 
Their efficacy and scientific soundness are attested 
by clinical tests in recognized institutions. They 
stand accepted by the Council on Pharmacy and 
Chemistry of the American Medical Association. 


• The makers of White’s Cod Liver Oil 
Concentrate Tablets have pioneered in the 
vitamin-concentrate field. Because of the 
time-tested therapeutic importance of cod 
liver oil our scientists have devoted years 
of effort to make the oil more palatable, 
easier to take — but yet to retain all the 
vitamin potency of the oil itself. 

We designed a plant especially for the 
making of White’s Cod Liver Oil Concen- 
trate Tablets. We established laboratories 
which are among the most up to date in 
the country. We appointed scientists, rec- 
ognized authorities in their respective 
fields, to work on perfecting White’s Cod 
Liver Oil Concentrate Tablets. 

And eight years of intensive scientific 
research have produced what we consider 
the perfect cod liver oil concentrate. The 
potency of the actual concentrate used in 
the making of White’s Cod Liver Oil Con- 
centrate Tablets is approximately 150 
times that of liquid cod liver oil — each 
tablet contains not less than 1000 vitamin 


A units (U.S.P.) and not less than 500 
units of vitamin D (A.D.M.A.). 

We put this highly potent concentrate 
in tablet form because the tablet is more 
palatable, infinitely more convenient. Its 
accuracy in dosage is beyond guesswork 
. . . no liquid to spill ... no deteriora- 
tion of vitamin potency. 

Naturally, the real test of any medical 
product is how it works clinically. White’s 
Cod Liver Oil Concentrate Tablets have 
been tested clinically in leading institu- 
tions. These tests have convincingly 
proved the merit of White’s Cod Liver 
Oil Concentrate Tablets. 

Food Value Chart and Professional 
Sample to Physicians 

On request, we shall send you a professional sample of 
White’s Cod Liver Oil Concentrate Tablets, Also an in- 
teresting food chart which gives you the value of foods 
vitamins, proteins, fats, carbohydrates, minerals-— acid 
and alkaline reactions — all at a glance — just by revolving 
a wheel. Ver\ convenient. Address Health Products Cor- 
poration, 113 N. 13tU Street, Newark, N. J., Department 
F-5. Please use your prescription form or letterhead. 



COD LIVER OIL 
CONCENTRATE TABLETS 



Please Mention this Journal when writing to Advertisers 
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_ _ I HE Editors and the Council of 

DlGESHVE DlSMSES I the Americau Journai of Diges - 

ssm HUHtinoH 

F ellows and Associates of the Amer- 
ican College of Physicians for the very satisfactory reception accorded by them 
to this new publication! If It is the aim of this Journal to maintain itself on a 
high scientific and clinical plane. To achieve such position the Journal is open at 
all times to constructive sug- 


gestions and criticisms. The 
submission of original contri- 
butions is encouraged. They 
will receive prompt considera- 
tion by members of the Edi- 
torial Council and the Editor- 
In-Chief. Manuscripts should 
be forwarded to Dr. Frank 
Smithies, 920 North Michigan 
Avenue, Chicago, Illinois. 


American Journal of Digestive Diseases and Nutrition 
435-455 Lincoln Bank Tower, 

Fort Wayne, Indiana. 

Gentlemen : 

I wish to subscribe to your Journal 

□ (a) For 1 year $ 6.00 

CD (b) For 2 years $11.00 

CJ (c) For 3 years $16.00 

Inclosed please find my check. 


Name.. 


Address.. 


m 


A Pure, Palatable, Carbonated 

PREPARED 
WATER 



i 

l&S 


Kalak Water is made 
of carbonated distilled 
water and chemically 
pure salts of calcium 
bicarbonate, sodium 
chloride, sodium 
phosphate and bicar- 
bonates of magnesi- 
um, potassium and 
sodium. 


T HERE are many conditions, 
no doubt, where you will 
want your patient to increase 
his daily intake of water. 

In such cases, why not suggest 
the use of Kalak Water, the pal- 
atable, carbonated alkaline 
water prescribed by physicians 
for over twenty years. 


Kalak 


1UM MM« «li«l «*I «M 
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CURDOLAC FOODS 

LENGTHEN DIABETIC LIVES 

Blood sugar producing properties 
are low because these foods are: 

1. Moderate in carbohydrate 
content, yet 

2. Not excessive in protein and 
fat. 

(58% of the proteins and 10% of the fat 
consumed produce sugar in the blood.) 


Samples and literature on request. 


CURDOLAC FOOD CO. 

Box 299 Waukesha, Wis. 


LaMOTTE Blood 
Chemistry SERVICE 



Blood Urea Outfit 


Por study of urea reten- 
tion (urea nitrogen by 
factor). 

Result is read directly 
from special Urea Bu- 
rette supplied. 

No calculations required. 

Accurate to 4: mg. urea 
per 100 cc. blood. 

Complete estimation takes 
only 15 to 20 minutes. 

Price, complete -with in- 
structions, $18.50, f.o.b. 
Baltimore, Md. 


LaMotte Blood Chemistry Service includes a 
series of similar outfits for conducting the 
following accurate tests. 


Blood Sugar — Icterus Index — l’lienolsul- 
phonphtlialein — Urino pH — Blood pH — 
Gastric Acidity — Calcium Phosphorus — 
Blood Bromides — Urinalysis. 


I) you do not have a LaMotte Blood Chemistry 
Handbook, write today for a complimentary copy 

LaMotte Chemical Products Co. 

418 Light Street - - Baltimore, Md. 
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“Some may wish you Peace and Ease 
A smoother path in the year ahead. 
We wish you Fiber the Valiant need 
To force your way thru bitterblasts ; 
We wish you the heart of the Fight- 
ing Breed 

To carry you on while the battle 
lasts.” 

“THE FIGHTING COMPANY” 
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WANTED 


Copies of ANNALS 
OF INTERNAL 
MEDICINE 

$1.50 each for 

Volume II, No. 5, November, 1928 

$.80 each for 
Volume VI 

No. 9, No. 10, and No. 11 
March, April, and May, 1933 


c 'Address your journals to: 

E. R. LOVELAND 


Executive Secretary, 
133-135 S. Thirty-sixth Street 
PHILADELPHIA, PA. 
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When appetite lags, digestion is im- 
paired and the patient balks at the 
very foods most needed to rebuild 
strength and vitality, the question of 
feeding the patient adequately often 
becomes a problem. 

Here is where Ovaltine can be used to 
excellent advantage. Clinical experi- 
ence of its use over many years shows 
that it can often be taken and well 
tolerated when other foods are rejected 
by the patient. It has an enticing flavor 
and appetite appeal, and imposes no 
strain upon the digestive function. 
Ovaltine, too, enhances the nutritive 
value of tire diet. It adds to it vital 
food elements, including the essential 
minerals, iron, calcium and phosphor- 
us, as well as reinforcing the diet with 
important vitamins such as the 
appetite-producing and antineuritic 
vitamin B. 


Ovaltine, too, considerably increases 
the digestibility of milk by breaking 
up the heavy curd of cow’s milk into 
a light, easily digested coagulum. 
Where nervous irritability, pain or 
worry interfere with sound sleep, a 
drink of warm Ovaltine often works 
wonders and lulls the patient into 
refreshing slumber without the use 
of drugs. * * * 

Why not lei us send you a trial sup- 
ply of Ovaltine? If you are a physi- 
cian, dentist or nurse, you are 
entitled to a regular package. Send 
coupon together with your card, pro- 
fessional letterhead or other indica- 
tion of your professional standing. 


VISIT OUR BOOTH 
No. 59 at the Eighteenth 
Annual Clinical Session of 
the American College of 
Physicians to be held April 
16th to 20 th at the Palmer 
House, Chicago, Illinois 


OV/I LTI N E 

<£J7ie Swiss Food -Drinks 

Manufactured under license in if. S. A. 
according to original Swiss formula 


This offer is limited only to practicing 
nurses, physicians and dentists 


A.I.M, 3 


THE WANDER COMPANY 
ISO No. Michigan Avc. 

Chicago, 111. 

Please send me. without charge, a regular 
size package of OVALTINE. Evidence of 
my professional standing is enclosed. 


Dr. . 


Address . 


City State 

Canadian subscribers should address coupons to 
A. Wander, Limited, Elmwood Park, 
Peterborough, Ontario. 
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The Desert Sanatorium and 
Institute of Research 

Tucson, Arizona 
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Altitude 2,600 feet 

Entering upon its eighth season, this well-known Institution affords the facilities of modern 
diagnosis and treatment under unexcelled climatic conditions. Its appointments represent the 
acme of attractiveness, comfort and convenience. Not a hospital for the treatment of pulmonary 
tuberculosis, it aims at the utmost perfection of diagnosis and treatment of every condition 
that may be benefited by a warm, dry, sunny climate of desert type, such as chronic arthritis, 
sinusitis, nontuberculous pulmonary and upper respiratory complaints, arterial hypertension, 
cardiorenal insufficiency, etc. 

Allen K. Krause, M’.D., Director 

W. Paul Holbrook, M.D., Physician-in-Chiej Max Pinner, M.D., Director oj Laboratories 

Vivian Tappan, M.D., In Charge oj Pediatrics Charles W. Mills, M.D., In Charge oj Visiting Staff 
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Recreation Centre 


WRITE FOR BOOKLET 


.... iA- J 

Out-Patient Clinic 

For RATES AND OTHER INFORMATION 
Address Secretary, Desert Sanatorium 
Tucson, Arizona 
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THE ANALYSIS SHOWS 


THE VALUABLE ALKALINE CHARACTER OF 


VICHY CELESTINS 

Natural Mineral Water 


INDICATIONS 


In stomach and 
liver affections 
and digestive disorders 
in general; 
in gout, arthritis 
associated with uric 
acidemia, uricemia, 
and nephrolithiasis of 
uric acid origin. 



ANALYSIS 

(GRAMS PER LITER) 


Sodium bicarbonate 3.3090 

Potassium bicarbonate 0.2490 
Lithium bicarbonate 0.0281 
Calcium bicarbonate 0.7400 
Magnesium bicarbonate 0.1016 
Ferrous bicarbonate 0.0012 

Sodium chloride 0.3830 

Sodium sulphate 0.2430 


Silica 

Sodium arseniate, 
Phosphate and 
nitrate 


0.2430 

0.0300 

present 


BOTTLED 
AT THE SPRING 
VICHY, FRANCE 



Brochure with Therapeutic Data and Medical Bibliography 

sent on request. 



Sole United States Agents, American Agency of French Vichy, Inc., 503 Fifth Avc., New York 
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NEW LEA & FEBIGER BOOKS 


NEW WORK 


JUST READY 


ALLE RGY IN GENERAL PRACTICE 

By SAMUEL M. FEINBERG, M.D., F.A.C.P. 

Assistant Professor of Medicine and Attending Physician in Asthma and Hay Fever Clinic, Northwestern 
University Medical School; Professor of Medicine in the Cook County Graduate School of 
Medicine; Attending . Physician, , Cook County Hospital, Chicago, 111. 

Octavo, 339 pages, illustrated with 23 engravings and a colored plate. Cloth, $4.50, net 

T HIS book is unique among texts on allergy, in that it restricts itself to material that can 
be put into immediate use by the general practitioner and avoids the experimental and 
the theoretical. It presents asthma from the standpoint of symptoms, pathology, etiology, 
diagnosis and treatment; covers the hay fever problem with definite instructions concerning 
its management and treats all other allergic diseases without repetition. It is non-technical 
and non-speculative. Its case histories covering periods of weeks, months and even years in- 
clude physical findings, tests and their interpretation, and the steps in treatment Its section 
on plants and pollens is so organized that the physician can identify readily the problems of 
his own locality. 


JUST READY 


NEW (2nd) EDITION 

LABORATORY MEDICINE 

A Guide for Students and Practitioners 

By DANIEL NICHOLSON, M.D. 

Mcmher of the Royal College of Physicians, London; Assistant Professor of Pathology, University of Manitoba; 
Assistant in Pathology, Winnipeg General Hospital, Winnipeg, Canada 

Octavo, 566 pages, illustrated with 124 engravings and 3 colored plates. Cloth, $6.50, net 

T HE first edition of this useful work was exhausted within a: very short time. Never- 
theless, the many advances in this field have necessitated this thoroughly revised and 
much enlarged second edition, providing fully detailed information on the indications, methods 
and interpretations of diagnostic tests. The more highly technical procedures usually per- 
formed for the doctor by the laboratory are outlined, and the principles and the interpreta- 
tions given. The book includes the indications for each test, a description of the technique 
and the interpretation showing the justifiable conclusions. Many tests most useful in diag- 
nosis which may be performed with limited facilities are included. Special short chapters 
have been devoted to blood examinations, urinalyses, sputum examinations and similar topics. 
There is an abundance of supplementary material dealing with laboratory maintenance and 
operation. 

NEW (3rd) EDITION JUST READY 

HYPERTENSION AND NEPHRITIS 

By ARTHUR M. FISHBERG, M.D. 

Associate Physician to Beth Israel Hospital; Associate in Medicine, Mount Sinai Hospital, New York City 
Octavo, 668 pages, illustrated with 39 engravings and a colored plate. Cloth, $6.50, net 

T HIS importantwork passed through two editions Avithin a very short time. The exten- 
_ sive advances in this field have, however, necessitated the revision of almost every chap- 
ter in the preparation of this third edition. The differentiation of renal and extrarenal fac- 
tors, so important for rational treatment, has been stressed throughout. As in the previous 
edition, the particular needs of the family physician whose laboratory facilities are generally 
limited have been constantly borne in mind. Diagnosis by clinical methods has been stressed 
and. particular attention has been given to symptomatology so fundamental to accurate diag- 
nosis. The treatment recommended is by simple dietetic measures which can be carried out 
in the home under the physician’s direction. No book in our language covers this important 
subject so completely and so thoroughly. 


LEA & FEBIGER 

t«nd books chte&eth 

O Feinberg’s Allergy - - - - - £J.50 
Q Nicholsou’s Laboratory Med, - 6.50 


'BA 


□ Fishberg’s Hypertension - 

□ New Catalogue 


600 Washington Square 
PHILADELPIILV, PA. 

56.50 
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OME OUTSTANDING MACMILI AN books 
to be published this Spring and 
Summer. 


Wlace your 


order now 


THE MEDICAL AND ORTHOPAEDIC 
MANAGEMENT OF CHRONIC ARTHRITIS 


A practical exposition of the subject of 
chronic arthritis of particular interest 
to internists, general practitioners and 
orthopaedic surgeons. The authors 
feel that chronic arthritis is largely a 
preventable and curable disease and 
that current knowledge of the nature 
of the disease and of measures neces- 
sary to combat it is not as generally dif- 
fused throughout the medical profes- 
sion as it should be. 


TUMORS OF THE FEMALE PELVIC ORGANS 


A survey of the present knowledge of 
the various tumors both benign and 
malignant that occur in the female pel- 
vic organs. All common and many 
rare types are illustrated and their 
proper treatment outlined. 


DISEASES PECULIAR TO CIVILIZED MAN 


Written from its embryological, physi- 
ological, clinical and therapeutic as- 
pects, it presents the theme that cer- 
tain diseases, such as neurocirculatory 
asthenia, hyperthyroidism, peptic ul- 
cer, diabetes and epilepsy, are related 
and result from the tension of highly 
civilized life. 


RALPH PEMBERTON, 
M.S., M.D., F.A.C.P., Pro- 
fessor of Medicine, Gradu- 
ate School of Medicine, Uni- 
versity of Penns 3 'lvania, etc. 

ROBERT B. OSGOOD, 
A.B., M.D., F.A.C.S., John 
Ball and Buckminster Brown 
Professor Emeritus of Or- 
thopaedic Surgery, Harvard 
Medical School, etc. 

Probable price $5.00 

JOE VINCENT MEIGS, 
M.D., F.A.C.S., Instructor in 
Surgery, Harvard Medical 
School, etc. 

Probable price $9.00 


GEORGE CRILE, M.D., 
Director, Cleveland Clinic; 
Professor Emeritus of Sur- 
gery, Western Reserve Uni- 
versity. 

Probable price $5.00 


The Macmillan Company, Medical Dept. 
60 Fifth Avenue, New York City 

Please send information on: 




Name 


Address 


City 


State 
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mm/mi u.s t / A 

Each pill contains 0.1 gram {114 grains) of physiologically tested digitalis leaves. The 
finished pills, too, are biologically assayed, thus giving re-assurance of their activity. 

Each pill represents 15 minims of the U. S. P. tincture and permits of more accurate dosage 
than do liquids, as drops may vary in size. 

These pills contain digitalis in its completeness and not any separated or extracted part of it, 
therefore present the entire therapy of this valuable drug. 

Physician’s trial size package and literature sent free upon request. 

DAVTES, ROSE & CO., Ltd. 

Pharmaceutical Manufacturers, - BOSTON, MASS. ds 


<lAs a routine sedative 
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BROMURAL 


( alphabromisovalerylurea ) 


Council Accepted 




ii 
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Us 






Useful as a stronger sedative than 
the bromides, or where a mild and 
quickly acting somnifacient is in 
place. It is not a barbiturate. 

DOSE: As a sedative, 5 grains 
(or 1 tablet) several times a day. 

In Sleeplessness, 10 to 20 grains. 




Samples and literature from 


B I LHU BER - KN OIL CORP., 154 Ogden Ave., Jersey City, N.J. 
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Replacing ihe Medicine Dropper 





In digitalis medication, where accuracy 
of dosage is essential, the use of the 
medicine dropper by the patient for 
measuring dosage is often inadvisable. 
You will thus appreciate Wyeth’s 
Capsules Digitalis Leaf (Defatted) for 
accuracy of dosage, convenience and 
uniformity. They offer several decided 
advantages, regardless of individual 
preferences as to methods of standard- 
ization: 

1. Dependable aclivity of the drug. 

2. Unvarying quantity of digitalis in each 
capsule. 

3. Each capsule represents: 15 minims of 
Tincture Digitalis U. S. P. or 1 Cat Unit 
(Hatcher and Brody). 

4. Doubly Standardized — Assayed by both 
the U. S. P. Frog Method and the Cat 
Method of Hatcher and Brody. 

5. Convenient — Obviates discrepancies be- 
tween minims and drops, and avoids the use 

of household measuring 
devices. 


Supplied in vials of 36 
capsules (sufficient for 
average digitalization). 


JOHN WYETH 
& BROTHER, Inc. 

PMladelphia, Pa. and Walkerville, Ont 
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For 20 Years 

HAY FEVER has been prevented 

Pollen Antigen 

jQederle 


in thousands of cases 

with 


INTRODUCED BY LEDERLE LABORATORIES IN 1914 



DIAGNOSIS OF HAY FEVER 

With the Lederle Diagnostic Pollen Tests the 
diagnosis may be made in your office or in the 
patient's home. 

A positive reaction occurring with a pollen to 
which the patient is known to be exposed when 
he is having Hay Fever indicates the Pollen 
Antigen to be used in desensitizing the 
patient. 

i he test is easily performed, accurate and safe. 


Glycerolated pollen 

ANTIGENS in stable and standard- 
ized solutions provide the general 
practitioner with a means for the 
scientific treatment of his Hay- 
Fever patients. Each year has added 
evidence to the value of these solu- 
tions in the prevention and relief 
from symptoms of Hay Fever and 
each year an increasing number of 
physicians have familiarized them- 
selves with the Hay Fever problem 
and are relieving their patients’ 
attacks. 

Literature upon request. 

LEDERLE LABORATORIES 

INCORPORATED 

511 FIFTH AVENUE, NEW YORK 
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The new All-Electric 
Models are made in 
Stationary, M obi l e , 
and Portable types for 
hospitals, clinics and 
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gested for the Einthoven String Gal- 
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element of the Electrocardiograph. It 
is well known that the String Galvan- 
ometer has sufficient sensitivity to di- 
rectly record heart action-currents with- 
out amplification and is sufficiently ro- 
bust for all demands. It is, therefore, 
a fundamental standard . . . and is rec- 
ognized at such the world over. 

“ Hindle ” Electrocardiographs possess 
this inherent sensitivity. They are 
therefore sound in principle, simple in 


construction, and give unquestioned re- 
sults and years of satisfactory perform- 
ance. Through many steps of almost 
continuous development and simplifica- 
tion of the Electrocardiograph, the Cam- 
bridge Company has refused to tamper 
with fundamentals. 

The art of Electrocardiography in the 
United States has been largely devel- 
oped upon the “ Hindle ” Electrocardio- 
graph and its installation list includes 
many of the most prominent Medical 
Schools, Hospitals, and Heart Special- 
ists in this country. 
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cardio-rcnal dropsy where a powerful diuretic ;is ‘'required^ Its use in renal disease should 
be confined to the early stages of chronic neph^tisjand the nephroses. Favorable results 
have also been reported in hepatic ascites andiBantfs disease, 

\ j 1. j 

Salyrgan (mercury salicylallylamidc-o-acctate ? of sodium) is administered intramuscularly 
or intravenously in doses of 0.5 to 2 cc. ‘j h j- J 
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assures adequate treatment 


Successful immunization against hay 
fever depends upon the desensitizing 
activity of the extract. It is advisable 
that treatment be commenced early 
enough (about six weeks prior to the 
expected onset of the attack) to permit 
the development of a high degree of de- 
sensitization before the season begins. 

Squibb Pollen Allergen Solutions are 
glycerol-solutions of the antigenic pro- 
teins of pure native pollens and are 
standardized in terms of the protein 
nitrogen unit. They are prepared by 
methods which assure high potency, 
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THE 15-DOSE TREATMENT SET A (grasses combined; ragweeds 
combined) supplies a total of 16,000 protein nitrogen units as 
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Dose 15, increases the total protein nitrogen units to 41,000 
(equal to 56,000 Noon pollen units). 


For literature giving complete in- 
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tribution, mail the coupon 


E. R. Squibb & Sons, 

Professional Service Department, 

4804 Squibb Building, New York 

Please send me literature on the prophylaxis 
and treatment of hay fever. 


E RlSOIJIBB SlSONS 

HANUfACTURING CHEMISTS TO T>t£ HtOlCAlPRCftSSlOH SINCE ISSS 

New'York 


Name 

Street 

City State 


Please Mention this Journal when writing to Advertisers 







ANNALS. OF INTERNAL MEDICINE 





■ . .. J > , -.pTr ' ’’ ., 


TAo// driflest gently down the titles of sleep.— lONGftnow 




O R T A L 

SODIUM 

"^J-Lc- J\l c tv 

BARBITURIC 

HYPNOTIC 


Ortal Sodium i$ accepted for N. N. II, by the Council on 
Pharmacy and Cite mU try of the American Medical A>sn. 




'"'\RTAL SODIUM — the result of tea years 
■ / of research in the Parke-Davis laborator- 

ies — is an effeftive rapidly-afting hypnotic; it 
induces sound, restful sleep, so necessary in a 
wide variety of physical and mental disorders. 
Ottal Sodium has low toxicity, and its use is 
free from unpleasant hang-over effeft. 

The effective hypnotic dose in molt cases is 
one or two capsules. 

Samples to physicians on request. 


Supplied in 

bo! lies of 25 , 109 

and 500 ****** 

at put les. 


fijSSuT >« rJ, 


j '**•*«, n m it ** 

!. J chains , 


fi..U 2 ) avis &>a. 



sodium 


t (IfaUun Merri f U»j 1 f 

3 GRAINS 

t ^05£i l ct l C* W j.U» 
t W Us* phi »^ut 

‘ jcorii* 



DEPENDABLE MEDICATION 
BASED ON SCIENTIFIC RESEARCH 


Please Mention this journal when writing to Advertisers 


ANNALS of INTppmat 
^™^AL MEDICINE 


Uvnd red y ea 


Rs LaTjEr 


ZtfT of Bu ^ Cod Liver Oil Th 
enthusiasm on June lyth^^P "" d amon g other tbings^hT^ 0 ^^’ 
same year The Maltine Cornin' ° “ n ' ch in f °w ^Portant ^ Pr ° duct « 

tabhshed and introduced its LJ ^ £S ' and & T he B and G vita mins " A » B > D 
-Maltine With Cod Liver Oil. ^ by the ^Itine ( 7o % of ^ ** SU P P 1 ^ 

to PVsiS^^ introduced ishing of «** nour- 
fcnew anything about vitam i * ^ ° ne ° atS> Vita ™ns A and D ^ Wheat and 

_r • ° ilo w ravor ,* 

of ,„w, . “® M0 °n 


« — ~wxt ue 

cause of its proved effi- 
ciency in the prevention 

and treatment of rickets 

as well as in the building 
of strength and bodily 
resistance against disease. 

With the discovery of 
the various vitamins and 
when their identity and 
functions had become 
better known, The Mal- 
tine Company, with the 
assistance of nationally 
known scientists, began 
a systematic and exhaus- 
tive series of tests to 
discover the vitamin 
potency of Maltine With 





„r . “ ^Kcscion 

of V. B s as a 

rather as isolated 

p“T S ’ Ma,ti ” e With 
•j . Llver 0 « offers a „ 
'*al m edi um for group 

' , mm ad “™«ratio„. 
MalttneW.th Cod Liver 

I,. blo| ogically stand- 
ardired and guaranteed 
to contain four vitamins 
^.B.DandO, When 
taken with orange or 
tomato juice, the fifth 

vitamin --C is added _ 

Biological report on re- 

^ £St - The Maltine 
t-ompany, 3o Vesey St. 

New York, N. Y. 




Member NRA 
Wo do our part 


Rcff - u - s - Off. 

JF/7H liver OIL 


Maltine with Cod Liver Oil and Iron JnA\) , ~~ — : 




ANNALS OF INTERNAL MEDICINE 


Calcium Deficiencies 

IN TETANY 


"\y/HEN all the facts of tetany are 
W arrayed it is impossible to escape 
the impression that there is a funda- 
mental relation between the various 
types,” is the opinion of Peters and 
Van Slyke. 1 

The disorder may take such forms as 
the spasmophilia of infancy, the tetany 
of pregnancy, the convulsions "of ure- 
mia, postoperative tetany, parathyroid 
tetany, and that associated with os- 
teomalacia. . , ( - -• ; *•; I 

Cantarow 2 finds ‘that when serum 
calcium falls below 7 mg. per 100 c.c. 
symptoms of tetany are manifest! 

Alfred Hess notes that tetany occurs 
“frequently, in fact generally, in a 
latent form.” 3 In view of this the 
physician must be on guard against 
tetany in those cases where there is 
likely to be a drain on the calcium 
stores, particularly during growth and 
in pregnancy and lactation; Considering 
that the average diet is probably Jower 
in calcium thaii in any other chemical 

V. "• - - -• ' 


element, the problem of increasing cal- 
cium intake through ordinary foods is 
difficult. Calcium salts, moreover, are 
not usually relished by the patient. 

A larger intake of calcium alone is not 
effective , however , unless the body is able 
to utilize the addecLminerals. Moreover. 

... • i . ifri. .... 


tetany is marked! by e 
phosphorus, according 


iterations of serum 
to Collip * Thus 


the problem arises mofonly of increasing 
calcium conceiilratibn: tigt also of main- 
taining the protperjatib between calcium 
and phosphoric?.. “Vitamin D, as is well 
known, has remarkable power to regulate 
calcium and /phosphorus, metabolism 
McCollum observes . 3 ! \ 


Alfred Hess declares increased cal- 


cium intake . together ,w|th viosterol 
to be the treatment of choice in tetany. 3 
He adds the significant comment that 
in tetany viosterol is characterized by 
its rapid action, : whereas'jpod liver oil, 
in infantile; jtetanyV at. lhast, appears 
to act upon the concomitant rieketic 
condition rather than upon the tetany. 
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makes good the iron and vitamin B de- 
ficiencies of milk. 


MEAD’S VIOSTEROL 

IN OIL 250 D 

UTILIZES Calcium 

Alfred Hess says of viosterol: “ One of 
the distinctive characteristics of this 
remarkable substance is that it raises 
the level of either inorganic phosphorus 
or of calcium, depending on ivhich is in 
low concentration in the blood or tis- 
sues.” 3 Uniformly potent, accurately 
assayed. Mead's Viosterol can be de- 
pended upon for good results in tetany. 
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PERIARTERITIS NODOSA 

A BRIEF REVIEW OF THE LITERATURE AND A REPORT OF 

ONE CASE * 

By Arthur C. Curtis, B.S., M.D., F.A.C.P., and Robert M. Coffey, 

M.D., Ann Arbor, Michigan 

Periarteritis nodosa is a primary vascular disease of moderate dura- 
tion usually characterized by an insidious onset with mild fever, emaciation, 
weakness, fatigue, loss of weight, pains in the arms, legs, abdomen, and 
leukocytosis. The signs and symptoms frequently vary, depending upon 
the location of the arteries involved, and because of this Harbitz 1 has clas- 
sified the disease into gastrointestinal, renal, neuro-muscular, cardiac, cere- 
bral and cutaneous types. Though any one of these types may exist alone, 
various combinations are usually seen. 

Periarteritis nodosa is rarely, if ever, diagnosed clinically. Biopsy, 
taken for some other purpose, may show its existence. Relatively few cases 
have been reported, though Strong 2 in his review of the literature in 1928 
found 142, but only 21 of these were in English. Strong summarized the 
cases reported in English and added a case of his own. Since then 16 more 
cases have been reported in English and it is our purpose to review these 
and add another case which has many peculiar aspects both clinically and 
pathologically, and illustrates particularly the cutaneous and neuro-muscular 
aspects of the disease. Our case was diagnosed ante mortem. 

Case History 

F. R., white, male, aged 47, was first admitted to the University Hospital May 19, 
1931. He gave a history of cough, productive of purulent sputum, which had been 
present for two and one-half years. A diagnosis of bronchiectasis was made. Fol- 
lowing a nasal polypectomy and submucous resection he was discharged. He was 
advised to take potassium iodide, and was given instructions in postural drainage. 
On this regimen he apparently improved. 

The patient was again admitted to the University Hospital on August 18, 1932, at 
which time he complained of weakness of his extremities. He stated that six months 
before admission both ankles and feet had become swollen and painful. The pain 
was dull and aching in character, and had been present constantly with occasional 
sharp exacerbations. He had remained in bed for three months and during this time 

* Received lor publication March 20, 1934. 
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the swelling of his ankles disappeared and reappeared several times, but the pain had 
persisted constantly. Two months before admission his right elbow had become 
ulcerated. On one occasion he had noticed numbness and tingling in both hands and 
swelling and pain in both wrists. The next day he had found that he was unable to 
move the fingers in either hand. His appetite had been poor and he had lost 40 
pounds in weight in the six months before admission. He had recently had some 
difficulty in swallowing. The past history was essentially negative except for asthma. 

Physical Examination: Showed the patient to be an emaciated, pale, adult male 
with evidence of marked loss of weight and generalized muscular atrophy. He did 
not appear to be acutely ill. The head, eyes, ears, nose, and neck were negative. 
The mouth was edentulous. The heart was not enlarged, no murmurs were heard, 
the rhythm was regular, the rate 92 beats per minute, and the blood pressure 110 
systolic and 80 diastolic. The abdomen was somewhat distended and the percussion 
note was tympanitic. No organs, masses, or points of tenderness were palpable. 
All muscles of the extremities were markedly atrophic. Those of the shoulder girdle 
and the small muscles of the hands showed this most plainly. The patient was unable 
to flex his fingers, and was unable to hold a fork in his hand. The grip in both hands 
was weak, but more so on the right. The left biceps reflex was not obtained. The 
left triceps jerk was normal. The reflexes of the right arm were not obtained 
because of a partial ankylosis and the decubital ulcer on the right elbow. The ab- 
dominal reflexes were active in all four quadrants. The knee jerks were equally 
hyperactive. The Achilles jerks were normal. Plantar stimulation gave no move- 
ment of the toes on the right and extension of the toes on the left. Vibratory sensa- 
tion was diminished in both ankles ; normal in the knees and hips ; absent in the wrists. 

Laboratory Findings. The urine was acid in reaction. The specific gravity 
was 1.020. No albumin or sugar was present. There were 15 to 20 white blood 
cells and three granular casts per high power field. The blood on admission showed 
66 per cent hemoglobin and 3,650,000 red blood cells. The leukocyte count was 5,100 
and a differential smear showed 66 per cent polymorphonuclears, 9 per cent eosino- 
philes, 22 per cent lymphocytes and 3 per cent monocytes. The stool was negative, 
'['he Kahn reaction was negative. The spinal fluid Kahn, colloidal gold, and gum 
mastic reactions were negative. The urine creatinine was 1.11 grams per liter. 
The urine creatine was 0.91 grams per liter, and the blood creatinine 1.4 mg. per 100 
c.c. The blood non-protein nitrogen was normal and the blood culture was negative. 
The stool culture was negative and the sputum showed no acid fast bacilli. Table 1 
shows subsequent blood examinations. 

A roentgen-ray of the chest on September 6, 1932 was negative, and on No- 
vember 11, 1932 it showed chronic recurrent upper respiratory infection, possibly 
pneumonitis. A roentgenogram of the esophagus taken on November 23, 1932 was 
negative. A roentgen-ray of the chest on December 16, 1932 showed a mild widening 
of the aortic arch but no gross cardiac enlargement. 

Electrocardiograms taken on November 2, 1932, and November 29, 1932 were 
negative. An electrocardiogram taken on December 17, 1932 was interpreted by Dr. 
Frank N. Wilson as follows: “ The T-waves are inverted in Leads II and III. There 
is some change in the form of the electrocardiogram since the first one was taken. 
These changes are of a minor kind, but suggest that some changes have occurred in 
the heart.” An electrocardiogram on January 14, 1933 was interpreted as follows: 
"There are flat T-waves in Leads I and II. In Lead III the T-waves are slightly 
inverted.^ The curves are not definitely abnormal and are similar to those taken 
previously.” 

Course in the Hospital. The patient was first admitted on the medical service of 
the University Hospital, August 17, 1932. For the most part the temperature, pulse, 
and respirations were normal except for occasional rises in temperature to 100° F., 
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the causes of which were not evident. The diagnoses of both multiple neuritis and 
progressive muscular dystrophy were considered and the patient was transferred to 
the neurological service. A biopsy of the decubital ulcer of the right elbow was 
taken, followed by surgical closure of the wound. Microscopical examination showed 
it to be a chronic ulcer with a vascular base. On September 14, 1932, the patient 
was discharged from the hospital. He returned on October 4, 1932, and no improve- 
ment in his condition was noted. He had continued to have pain in the hands, arms 
and legs. A sinus had formed in his right elbow and it continued to drain. There 
was considerable edema of the right hand and forearm following the operation. On 
his return he was admitted to the surgical service for further treatment of the draining 
sinus. The cause of the edema of the hands and feet was not evident, so he was 
referred to the medical department where routine blood studies were done. These 
showed 59 per cent hemoglobin, 3,160,000 red blood cells, 18,300 white blood cells of 
which 63 per cent were eosinophiles. In view of this marked eosinophilia and the 
pain in the extremities the diagnosis of trichiniasis was seriously considered. A 
biopsy of the calf muscle was taken. The pathological report was: “Extensive 
atrophy of the voluntary muscle with a peculiar interstitial myositis. No trichinae 
were found. There is a heavy eosinophile infiltration which is chiefly perivascular. 
Many of the small blood vessels show organizing thrombi and proliferative changes 
in the vessel wall together with destructive lesions and the formation of small 
aneurysms. Many of these lesions bear a close resemblance to periarteritis nodosa.” 

( Figures In, lb, lc.) 



Fig. la. A section of biopsy material from a calf muscle showing extensive atrophy 
of the voluntary muscle with a peculiar interstitial myositis. There is a heavy eosinophile 
infiltration which is chiefly perivascular. Many of the smaller blood vessels show organ- 
izing thrombi and proliferative changes in the vessel walls. 

In view of this report the patient was transferred back to the medical service on 
November 2, 1932, and physical examination was found to be essentially the same as 
previously reported, but there was edema of the ankles up to the knees and the decubital 
ulcer of the right elbow was partially healed. From then until the time of the patient’s 
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Fig. lb. Same as figure la, high power. This section shows part of an organizing 
thrombus in an occluded vessel. Note the perivascular infiltration and the presence of many 
eosinophiles. 



death, he had a marked eosinophilia and some elevation of his leukocyte count. 
(Table 1.) He was treated symptomatically. His weight remained constant at 47 
kilograms. At times his appetite was good but, for the most part, he had marked 
anorexia. On December 3, 1932, he was discharged. 

On December 7, 1932, he returned because of an attack of severe pain in the 
epigastrium and marked tenderness on very light palpation in this region. An electro- 
cardiogram showed some changes, but still no marked abnormality. The patient was 
given a course of six injections of neoarsphenamine with no improvement. He was 


Table I 


Date 

R.B.C. 

W.B.C. 

Hgb. 

P.M.N. 

Bas. 

Eos. 

Lymph. 

Mono. 

Aug. 17, 1032 .... 

3,630,000 

5,100 

66% 

66 

— 

9 

22 

3 

Oct. 20. 1932 

3,160,000 

18,300 

59% 

23 

1 

63 

11 

2 

Oct. 27, 1932 

2,S2O,0GO 

12,200 

57% 

20 

1 

69 

S 

2 

Nov. 2, 1932 

3,610,000 

11,450 

64% 

44 

1 

51 

4 

— 

Nov. 19, 1932. . . . 

3, 150,000 

12,600 

61% 

34 



62 

3 

i 

Nov. 22, 1932. . . 

3,280,000 

11,900 

65% 

25 

— 

71 

1 

3 

Dec. 7, 1932 

3,760,000 

19,900 

65% 

19 

1 

77 

2 

1 

Ian. 5, 1933 

3,110,000 

13,100 

62% 

17 

1 

66 

13 

3 

jail. 17, 1933 

2,650,000 

14,150 

56% 


~ 

53 

10 

8 
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Fig. It'. Same as figure la, high power. Showing a marked muscular atrophy and inter- 
stitial myositis. Cellular infiltration containing many eosinophiles is also seen here. 

again discharged on January 24, 1933, and returned to the hospital on January 29, 
•1933. 

Hjs condition was unchanged until four days previous to his return when he 
developed a cough, productive of thick, green sputum. The physical examination at 
this time showed a marked expiratory grunt. His respirations were 29 per minute. 
The temperature was 101.6° F. The pulse rate was 96 per minute. The heart was 
negative. There were heard, on auscultation, diffuse, scattered rales over both lung 
fields ; but these were most marked at the right base and in the interscapular region. 
The patient became delirious, his temperature rose to 102.8° F., and on January 31, 
1933, he died. 

The clinical diagnosis was periarteritis nodosa, neuro-dermatomyositis, broncho- 
pneumonia, secondary anemia. 

Postmortem Findings. The body was that of a greatly emaciated adult male. 
There was marked atrophy of all of the skeletal muscles and marked edema of the 
feet. A partially healed decubital ulcer was found on the right elbow. Grossly all 
organs were negative with the exception of the lungs and heart. 

The former showed changes characteristic of purulent bronchitis and broncho- 
pneumonia ; the latter a vegetative endocarditis of the mitral valve flaps. 

Microscopically, the spinal cord showed some congestion and slight edema of the 
inner meninges and moderate edema of the cord substance. There was early post- 
mortem myelinosis. 
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The brain showed congestion and slight/ edema of the meninges and brain sub- 
stance. The vascular and interstitial changes found elsewhere in the body were not 
in evidence in the cerebral vessels or cerebral substance. 

In the heart the smaller arteries and- arterioles in the subepicardial tissues showed 
in many instances a perivascular infiltration rich in eosinophiles and a fibrous tissue 
increase in the adventitia. Therjz/ was marked obliterative intimitis with reduction 
of lumina. (Figure 2.) There was atrophy of the myocardium. Multiple small 







I'.AO/n 


Fig. 2. Section of the heart showing a branch of one of the coronary arteries. There 
is a fibrous increase in the adventitia and a reduction of the lumen of the vessel by oblitera- 
tive intimitis, with subsequent thrombosis, organization and canalization. Interstitial fibrosis 
and atrophy of the heart muscle are easily seen. 


anemic infarctions in various stages of fibrosis were found in the myocardium, and 
were considered to be the result of arteriolar occlusion. There was hyaline thicken- 
ing of the mitral valve flaps with organizing fibrinous vegetations present. The 
larger coronary branches were proportionately less involved than the smaller ones. 
The aneurysmal dilatations and nodosities so common in periarteritis nodosa were 
not found. In those instances in which evidence of interruption of the continuity of 
vessel walls was found, the defects had been filled in by young connective tissue with- 
out aneurysmal yielding. The aorta showed small eosinophilic perivascular infiltra- 
tions in the adventitia with obliterative changes of the type described elsewhere. 

'I'lie lungs showed an acute exacerbation of chronic passive congestion. There 
was widespread acute purulent bronchitis and bronchopneumonia. The inflammatory 
exudate was unusually rich in eosinophiles. Some of the medium sized and larger 
bronchi showed hyaline thickening of the basement membrane and the formation of 
a tough mucin. There were irregular dilatations of the lumina of the bronchi and 
eosinophilic infiltrations of the walls, which were considered to he the changes found 
in bronchial asthma. One small completely organized embolus was seen. Patchy 
emphy>ema was present. 








Fig. 3. High power, showing one of the smaller arteries with a fibrous increase in the 
adventitia and proliferative changes in the intima. There is a marked perivascular infiltra- 
tion composed largely of eosinophiles. 


The kidneys showed marked obliterative changes in the smaller arteries and 
arterioles. The outer portion of the cortex showed a confluent arteriolar, nepliro- 
cirrhosis with atrophy of the parenchymatous elements, increased stroma, and cellular 
infiltration in which there were many eosinophiles. (Figure 6.) There were hyaline 
and blood cell casts. The left ureter showed marked vascular changes in the walls 
with heavy eosinophilic infiltration at which point there was necrosis of a portion of 
the wall and ulceration of the mucosa with deposition of lime salts. The right ureter 
was negative. 

Discussion 


The outstanding symptoms of this case were pain in the arms and legs, 
anorexia, loss of weight, nausea, and weakness. The most striking physical 
findings were the emaciation, generalized atrophy, and edema of the hands 
and feet. The points of interest in the laboratory findings were the second- 
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l'i>.. 5. High power. A section from a medium sized artery showing fibrotic changes 
in tiie adventitia and a pro! iterative intimitis. There is a mild perivascular cellular in- 
tiUrasU'.’t. 
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Fig. 6. . A section from the kidney in which there is marked nephrocirrhosis with 
atrophy of the parenchymatous elements. The stroma is increased and there is marked 
cellular infiltration containing many eosinophiles. There is a secondary change due to 
arterial involvement. No artery is shown here. 

ary anemia, the leukocytosis with an exceptionally high percentage of 
eosinophiles and the evidence of kidney damage as shown by the urine. 
The patient was a middle-aged male, and the duration of his illness was 11 
months. The only thing of significance in the past history was the presence 
of a chronic bronchitis or asthma. 

A review of the literature on periarteritis nodosa revealed numerous 
cases of the disease whose symptomatology and physical findings happened 
to correspond in so many ways with those of our patient that we felt 
justified in making this diagnosis clinically after biopsy report was obtained. 

As can be seen by the postmortem findings in this case, practically all of 
the smaller arteries were involved. It is surprising that the symptoma- 
tology was so slight with so great an arterial involvement. It is true that 
a summary of many cases reveals a multiplicity of varying symptoms and 
physical findings, but the majority of these correspond in their most pro- 
nounced clinical aspects with the case reported here. 

Table 2, which has been compiled by recording many of the symptoms, 
laboratory findings, and termination of the cases reported by Strong 2 and 
since his paper, shows that periarteritis nodosa is a more common disease in 
males. The age incidence varies from 12 to 71 years. The average age 
of all cases shown in this table is 36 years. 

The onset and duration of the disease shows wide limits of variation. 
The frequency of rapid and insidious onset is about equal. The duration 
may vary from six days to two years, as recorded by Strong. 2 However, 
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Carr 3 reported a patient who lived for six years after the onset of his ill- 
ness, while both Arkin, 4 and Troutman 5 have reported cases lasting four 
years. Nevertheless, the series reviewed here shows an average duration 
of 16 months, which is rather higher than it should be as the three very long 
cases just cited were counted in the computation. Strong’s 2 average was 
five months, and that of Gruber, 0 in 57 cases, was four and seven-tenths 
months. 

Three cases reported in English have had serologic tests positive for 
syphilis. These were studied by Klotz, 7 Carling and Hicks, 8 and Gray. 0 

Schottstaedt 10 and Carling and Hicks s each reported a case in which 
the diagnosis was made before death. An arrest and apparent cure of the 
disease was accomplished by the administration of salvarsan. In our case 
the diagnosis was made before death, and treatment with salvarsan given; 
but no benefit was obtained. Although the immediate cause of death was 
bronchopneumonia, the autopsy showed that irreparable damage had al- 
ready taken place in the heart, kidneys, and small arteries. 

Loss of weight is uncommonly found, but edema is frequent and was 
present in our case. It is not certain on what basis the edema is produced. 
Frequently the damage to the heart and kidneys leads to failure. In our 
case there was not a noticeable degree of cardiac or renal insufficiency 
clinically, and we were inclined to explain the edema on the basis of the 
secondary changes in the tissues produced by the arterial disease. The 
patient had attacks of paroxysmal dyspnea which may have been cardiac in 
origin, but cardiac enlargement or failure did not occur. 

Fever is frequently observed, and usually is of a low grade hectic type. 
In some cases of short duration and severe symptoms, temperatures as high 
as 104° have been reported. This case was afebrile on all but one or two 
days with the exception of his last few days of life following the onset of 
bronchopneumonia. Tachycardia was constantly present. 

Muscular atrophy, in most cases, is not a prominent physical finding, 
but in some instances it is very striking. The muscular atrophy and its 
accompanying extreme weakness were the most outstanding physical signs 
in this case. This, again, was undoubtedly due to a secondary change, 
resulting from vascular disease and the marked interstitial myositis. Al- 
most all cases reported have complained of weakness. 

Pain in the extremities has been a prominent symptom in a large num- 
ber of cases. We have classified here all pain in the arms and the legs as 
neuritis, although in many instances the reports did not state definitely 
whether or not a true neuritis was present. We were of the opinion that 
the pain in our case was due to pathologic changes closely simulating neuri- 
tis even though the classical signs of this condition were not elicited. As 
can be seen from the pathological report, the pain could be explained on 
the basis of the marked edema of the nerves (figure 4), or possibly by 
changes found in the muscles (figures la and 1c), although neither an 
active neuritis nor myositis was found. 
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Abdominal pain has been frequently noted, and in most cases has been 
found to be due to coronary occlusion or mesenteric thrombosis. This was 
not a marked symptom in this case and was only noticed on one occasion, 
at- which time an ecchymotic area appeared in the right upper quadrant of 
the abdomen. This area was very tender to superficial pressure. This was 
not thought to' be due to any disturbance of abdominal or thoracic organs, 
but rather to rupture of one of the small arteries of the skin or subcutaneous 
tissue. 

The blood pressure is frequently increased. However, in many cases 
it has not been recorded, and it may be surmised that there was no apprecia- 
ble deviation from normal in those instances. It seems surprising that the 
number of cases showing hypertension is not greater in a disease which 
should produce so great a vascular resistance. 

The blood picture in general shows some variation. However, moderate 
secondary anemia and leukocytosis of 10,000 to 30,000, with a high per- 
centage of polymorphonuclear cells, is the usual thing. Eosinophilia has 
been recorded in some cases. Lewis, 11 Lamb, 12 ' Strong, 2 and Schottstaedt, 10 
' have all reported eosinophilia ranging from 30 per cent to 7 9 per cent. All 
of these cases, except that reported by Lewis, 11 had asthma. In the case 
reported by us there was an eosinophile count of 77 per cent, and the patient 
gave a definite history of asthma. We do not think it probable, however, 
that such a high eosinophilia as that reported by Strong (79 per cent) and 
ourselves is to be explained on the basis of asthma alone. We feel that 
other factors, especially the muscle degeneration, played a large part in 
these high eosinophile counts. 

Most cases of periarteritis nodosa show evidence of renal insufficiency, 
which may be noted early in the course of the disease or may be merely a 
terminal complication. In this case the urine showed no albumin, but 
white blood cells and granular casts were constantly present. The renal 
function tests were normal. 


Pathology 

Periarteritis nodosa is an arterial disease involving the medium sized 
vessels and often extending into their smaller branches. The vascular dis- 
turbance gives rise to secondary changes in organs whose blood supply is 
decreased. 

There is usually a periarterial infiltration consisting for the most part 
of lymphocytes or polymorphonuclear leukocytes, and often containing a 
large number of eosinophiles. There are, as a rule, fibrous changes in the 
adventitia; and proliferative changes in the intima leading to occlusion of 
the arteries involved. Aneurysmal dilatations and nodular formations of 
the arteries are commonly seen. 

The case reported in this article differs from the majority in that the 
small arteries and the arterioles, rather than the medium sized vessels, bear 
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the brunt of involvement. There were no definite aneurysmal dilatations 
such as are usually seen in this disease. The absence of aneurysmal forma- 
tions may be explained by the fact that in the instances in which there was 
evidence of interruption of the continuity of the vessel wall the defects 
had been filled in with young connective tissue without aneurysmal yielding. 

Etiology 

The cause of periarteritis is still unknown. Numerous theories have 
been advanced, but as yet none of them has been proved conclusively. 

Harris and Friedrichs 13 have shown that periarteritis nodosa may be 
due to an ultravirus in an experiment in which a suspension was made of 
the nodules from a case of the disease, and inoculated into a rabbit. The 
rabbit was killed two months later, and a suspension of its organs was made 
and filtered. The filtrate was injected intravenously into another rabbit in 
which the vascular changes seen in periarteritis nodosa developed. This 
work has not yet been confirmed. 

Manges and Baehr 14 believe that periarteritis nodosa is related to rheu- 
matic fever. Although in the case reported here there was no history of 
rheumatic fever, no evidence of mitral stenosis, and a negative blood culture, 
there was a definite mitral vegetative endocarditis which is suggestive of a 
rheumatic etiology. 

Swift, Derick and Hitchcock 15 have suggested that the reaction in and 
around the arteries is of an allergic nature, responding to some cause, 
possibly bacterial or toxic in character. 

Though the presence of Streptococcus hemolyticus has been suspected 
in numerous cases, repeated blood cultures on patients suffering from the 
disease have been negative. 

Vascular disease similar to that seen in human periarteritis nodosa has 
been observed in dogs and horses suffering from parasitic infestations, and 
has been described by Cameron and Laidlaw . 16 The possibility that the 
disease in human beings may be caused by parasitic infestations is suggested 
by this work and by the eosinophilia, but the finding of parasites has never 
been reported in any case. 

Syphilis and mechanical factors have been discarded as etiological 
agents. 

Treatment 

There is no specific treatment for periarteritis nodosa. In view of the 
apparent benefit derived from administration of arsphenamine in cases ob- 
served by Carling and Hicks , 8 and Schottstaedt , 10 but not in our case, it 
seems advisable that this medication be tried whenever the disease can be 
diagnosed before death. Symptomatic treatment may be of aid to the 
patient’s comfort. 
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Summary 

1. A case of periarteritis nodosa having some atypical manifestations, 
both clinically and pathologically, is here presented, occurring in a male, 
47 years of age. The duration of the disease was protracted and the course 
comparatively afebrile. The outstanding signs and symptoms weie: gen- 
eralized progressive muscular atrophy, weakness, pain and edema of the 
hands and feet. There was no clinical evidence of nodular swellings or 
aneurysmal dilatations, and the disease was confined to the smaller arteries 
and arterioles. The immediate cause of death was a terminal broncho- 
pneumonia. 

2. The diagnosis was made before death by biopsy. 

3. Two cases of apparent recovery by treatment with arsphenamine have 
been reported in the literature. Six injections of neoarsphenamine were 
administered to this patient without any evident improvement. 

4. An eosinophilia of 77 per cent was noted as an uncommon finding. 

5. This case may support the theory of a rheumatic etiology, because 
of the vegetative endocarditis on the mitral valve margins, or the vegetations 
may have been a Libman Sacks type of verrucous endocarditis. 
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CLINICAL ASPECTS OF PERICARDIAL METASTASIS * 

By Ben R. Heninger, M.D., F.A.C.P., Nczv Orleans, Louisiana 


Metastatic lesions of the heart and pericardium have never attracted 
much attention from a clinical point of view. A thorough review of the 
literature reveals that only five cases of secondary tumors in the heart and 
pericardium have been diagnosed ante mortem. In one of the four cases 
which we are reporting in this paper the diagnosis was made during the life 
of the patient. 

Case I 


A white man, 42 years of age, was admitted to Charity Hospital complaining of 
pain and swelling of the left side of the chest. The initial symptoms were pain in 
the left shoulder and a dry cough. Six weeks later the patient noticed a distinct en- 
largement of the left side of the chest and suffered from dyspnea. He had lost 10 
pounds in weight. Apparently no fever was present during this illness and there 
were no symptoms referable to other systems. The patient was employed as a 
watchman and his manner of living was not unusual. 

Physical examination revealed marked lagging and bulging of the left side of 
the chest. All the classical signs of a massive left pleural effusion were demon- 
strated. The heart was displaced to the right. The first mitral sound was greatly 
intensified and a pericardial friction rub, which was accentuated on expiration, was 
heard accompanying the diastole. The lower border of the liver was palpable below 
the costal margin. Results of urinalysis and a blood Wassermann test were negative. 
An electrocardiogram showed an auricular and ventricular rate of 116. PR and 
QRS were 0.12 and 0.07 sec., respectively. Inversion of T-waves in all leads was 


present. 

On the day following admission, 1000 c.c. of serosanguinous fluid were removed 
from the left pleural cavity and were replaced by a similar quantity of air. On two 
successive days, 650 c.c. and 2650 c.c. of fluid, having identical macroscopic charac- 
teristics, were aspirated. A microscopic study of this fluid failed to reveal any 
evidence of tumor cells. Despite all measures, the patient continued to show severe 
dyspnea, tachycardia and profound lethargy. The heart rate showed paroxysmal 
alterations. Four days after admission a right hemiplegia was observed and symp- 
toms of psychosis appeared. Two days later the patient expired, showing manifes- 
tations of acute cardiac collapse. 

At autopsy, t which was performed by Dr. Emmerich von Haam, 3000 c.c. of 
cloudy hemorrhagic fluid were found in the left pleural cavity. The right pleural 
cavitv contained a few hundred cubic centimeters of slightly hemorrhagic fluid. The 
left pleura was greatly thickened and contained numerous nodules of varying sizes 
which covered the visceral and parietal pleurae. The diaphragmatic pleura was also 
affected. Acute fibrinous vegetations were visible between the white nodules, which 
were firm in consistency, and the cut surface revealed white, structureless tissue. A 
few of these nodules were observed also in the right pleural cavity. 

The pericardial sac was extensively displaced to the right on account of the fluid 
in the left pleural cavity which was partly closed by fibrinous adhesions. The epi- 


* Received for publication March 7, 1934. From the Department of Medicine, Louisi- 
ana State University Medical Center and the Divisions of Medicine, State Charity Hospital 
and Touro Infirmary, New Orleans, La. 
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cardium showed numerous white nodules which were of the same consistency as 
those found in the diaphragmatic pleura. The heart was normal in size. On section, 
the myocardium was found to be thin and brown; the endocardium was free. All 
valves were intact. The first part of the aorta showed a few atheromatous and 
sclerotic areas. 

Marked atelectasis of the left lung was present, and the cut surface of the lower 
lobe showed a tumor about the size of a plum which was undergoing cystic degenera- 
tion. This tumor appeared to be in direct connection with the tumor nodules of the 
pleura. The mediastinal glands were firm and greatly enlarged, and formed a tumor 
mass which filled the posterior mediastinum. The wall of the trachea was infiltrated 
by the tumorous mass. 

The liver contained one small nodule. The kidneys and spleen contained numer- 
ous small white tumor nodules. Section of the brain showed a circumscribed, soft 
area involving the internal capsule of the left hemisphere and parts of the lenticular 
nucleus. 

Anatomical Diagnosis. Endothelioma of the pleura with metastasis to the epi- 
cardium, lungs, spleen, liver and kidneys; and acute encephalomalacia. 

Microscopic Findings. Section of the heart showed extensive metastasis of 
primary tumor cells in the epicardial layer. The surface was covered by a network 
of fibrin containing numerous polymorphonuclear leukocytes and red cells. 

Metastatic nodules were seen compressing the alveoli of the lungs. The lymph 
vessels were dilated and filled with tumor cells. 

Section of the tumor of the pleura showed it to be a malignant endothelioma. 
Some of the cells showed alveoli which contained a mucoid secretion. Other cell 
nests showed a concentric arrangement which resembled squamous epithelium, but 
there was no pearl formation. The stroma in some areas was poorly developed, but 
was quite abundant in other areas. Single cells presented a variety of atypical forms. 


Case II 


A white man, 58 years of age, was admitted to the medical service of Touro 
Infirmary complaining of loss of weight and weakness which had been gradually 
progressing over a period of six months. For a month and a half prior to admission, 
the patient bad been confined to his bed. A dry cough and night sweats became 
evident during the latter part of the illness. The patient’s appetite had been very 
poor and there had been some pain in the right upper abdominal quadrant. 

Physical examination revealed an extremely emaciated, cachectic individual. 
1 he liver could be palpated two fingers’ breadth below the costal margin, and a 
questionable mass was present in the right side of the abdomen. Distinct tenderness 
was noticeable in the right upper quadrant. 

Laboratory Findings. Red blood cells numbered 4,600,000, white blood cells, 
'>3,500, heterophiles, 96 per cent; blood platelets, 300,000. Wassermann reaction, 
negative. The urine contained 1.5 per cent moist albumin and a few pus and epithelial 
cells. 


Roentgenograph ic examination of the chest revealed at the left base, apparently 
extending outward from behind the heart, an area of increased density which ap- 
peared to be striated and sharply defined. The total measurement of the heart shadow 


was 14.5 cm., while one-half of the inside diameter of the chest measured 13 ctn. 

4 he patient was observed tor a period of a week following admission. During 
titis time the blood pressure was extremely low — 64/40 and 70/40. Tachycardia was 
noticeable and the heart sounds were of poor quality. The temperature was sub- 
normal and the respirations averaged 25 per minute. Irrationality and stupor pre- 
ceded death by several days. The condition was diagnosed clinically as a malignancy. 
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but because the patient was moribund during his stay in the hospital, the primary site 
of the malignancy could not be determined. 

Autopsy* was performed by Dr. J. A. Lanford. The body was extremely 
emaciated, measuring 5 feet, 9 inches in length and weighing only 96 pounds. The 
liver was enlarged two fingers’ breadth below the costal margin. A rather fluctuant 
mass which seemed to be encapsulated was palpable in the right retroperitoneum. 

The left pleural cavity showed fibrous adhesions between the base of the lung and 
the diaphragm, and between the pericardium and the pleura. The parietal pericardium 
was closely adherent to the epicardium. Cellular tissue was irregularly deposited 
over the entire surface of the heart, but was marked on the posterior surface where 
it was seen to be infiltrating into the myocardium. This tissue was grayish-white in 
color and of a semi-firm consistency. The tumor mass extended definitely through 
the pericardium into the left lung, at the base of which an area of cystic 
degeneration was found containing purulent matter. This abscess was a neoplastic 
growth, measuring 6 cm. in diameter which had become implanted upon the upper 
portion of the diaphragm. There was some enlargement of the hilar lymph nodes 
from metastatic tumor tissue. 

The right kidney was removed and a tumor growth of semi-fluctuant consistency, 
measuring 10 cm. in diameter, was found to be firmly attached to the upper pole. 
Upon section it was found that the growth occupied the region of the right suprarenal 
gland and had become infiltrated into the kidney structure. The blood vessels were 
dilated and there appeared to be some infiltration of the tumor growth into them. The 
adjacent portion of the inferior vena cava was removed and tumor infiltration was 
found to have extended through the suprarenal vein into the wall of the inferior 
vena cava. The kidney itself was normal in size. 

Anatomical Diagnosis. Hypernephroma of right kidney; metastatic hyper- 
nephroma of pericardium, heart, left lung, and inferior vena cava; toxic hepatitis; 
septicemia. 

Microscopic Findings. Hypernephroma with metastases. The heart was in- 
vaded by a secondary new growth and showed a neoplastic pericarditis. (Figure 1.) 

Case III 

A negro, SO years of age, was admitted to Charity Hospital on November 5, 
1932, complaining of pain in the umbilical region, loss of weight and progressive 
weakness, extending over a period of two years. The pain was burning in character 
and was not related to the ingestion of food. In July 1932, nausea and vomiting had 
developed and the patient had lost 50 pounds in two months. He had had about 30 
injections of salvarsan in the past two years. Physical findings were negative, with 
the exception of marked asthenia. Roentgenographic examination of the gastroin- 
testinal tract revealed a narrowing of the esophagus at the level of the bifurcation 
of the trachea. The clinical diagnosis was carcinoma of the esophagus. The patient 
manifested progressive lethargy and weakness and died on December 17, 1932. 

Autopsy was performed by Dr. E. von Haam. The pericardial cavity was normal 
in size and contained 15 c.c. of clear fluid. On section, the pericardium was found 
to contain several small tumor nodules, one of which was situated in a small branch 
of the coronary artery. The heart muscle was brown and friable, the endocardium 
was free, and the valves were intact. 

A tumor mass, about 8 cm. in diameter, was found in the esophagus just below 
the bifurcation of the trachea. The surface mucosa of this tumor was ulcerated and 
soft. Another large tumor mass was found at the hilus of the liver. On section 
the outlines of single lymph glands could be made out and infiltration of the tumor 

* Reported briefly at the meeting of the Southern Medical Association, Division of 
Pathology, November 1932. 



1362 


BEN R. HENINGER 


into the liver tissue and wall of the stomach in the neighborhood of the cardia, was 
demonstrated. 

Anatomical Diagnosis. Carcinoma of the esophagus with metastasis to peri- 
bronchial, retroperitoneal and mesenteric lymph glands and adrenal glands ; metastasis 
to spleen, pericardium, spine, and skeletal system. 
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Fig. 1. Photomicrograph of metastasized hypernephroma in epicardium (case 2). 

Microscopic Findings. Section of the heart showed tumor metastasis. Section 
through the retroperitoneal lymph glands showed tumorous tissue which consisted of 
reticulated cells of a typical character (lymphosarcoma). In some lymph glands, 
typical carcinomatous metastasis could be distinguished. Section through the esopha- 
gus presented the picture of squamous cell carcinoma. 


Case IV 

A white man, 51 years of age, was referred by Dr. C. A. M. Dorrcnstein, and 
was admitted to Tuuro Infirmary on January 28, 1933. The initial symptoms which 
had appeared nine months previous to that time were chills and fever, dyspnea, cough 
with prune juice sputum, and progressive loss of weight. 

Physical examination showed evidence of considerable loss of weight An 
abscess, which wa> suspected to be of a neoplastic nature, was found at the apex of 


CLINICAL ASPECTS OF PERICARDIAL METASTASIS 


1363 


the right lung. The patient was very dyspneic. Enlarged nodes were felt in the, 
anterior triangle of the neck, particularly in the left supraclavicular region. Expan- 
sion of the right side of the chest was limited. Dullness on percussion over the apex 
of the right lung extended to the third interspace anteriorly and to the fifth spine 
posteriorly. Amphoric breathing was heard over the apex of the right lung. The 
apex impulse was not visible or palpable. On percussion, the left border of the lung 
was found to extend 15 cm. from the midline. The heart sounds were distant and 
of poor quality. The rhythm was normal. Definite tenderness was present in both 
hypochondriac regions, and the liver was palpable three fingers’ breadth below the 
costal margin. 

Urinalysis gave negative findings, with the exception of a trace of albumin 
and a few hyalin casts. Red blood cells numbered 5,115,000 per cu. mm., white cells 
17,500, neutrophiles, 75 per cent. The sputum was negative for tubercle bacilli, but 
contained many elastic fibers. 

A roentgenogram of the chest made on January 28, 1933, showed that the size of 
the cardiac shadow had increased tremendously since the previous examination in 
June 1932. (Figures 2 and 3.) It now measured S cm. to the right and 11 cm. to the 
left or a total of 19.5 cm., while one-half the inside diameter of the chest was 15.25 



Fig 2. Roentgenogram of chest before the development of the pericardial effusion. The 
shadow of the primary carcinoma is seen in the upper lobe of the right lung (case 4j. 
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Fig. 3. Roentgenogram of chest after development of the pericardial effusion (case 4). 

cm. This indicated an extensive enlargement of the heart, both to the right and to 
the left, but the width of the aorta had not increased in proportion to the increase 
in the size of the heart. The lower half of the right lung showed some evidence of 
congestion, while the upper half was practically obscured by a uniform dense shadow 
which was considered to be the result of a thickened pleura, with possibly some infil- 
tration of the lung. A slight mottling could be seen through the shadow. The 
clinical diagnosis was malignancy of the upper lobe of the right lung, with metastasis 
to the pericardium; and a pericardial effusion. 

The patient had no fever during his stay in the hospital. Three days after ad- 
mission, 4 c.c. of a sanguinous fluid were aspirated from the pericardial sac. This 
fluid was studied by Dr. J. A. Lanford, who reported the presence of much blood and 
of undifferentiated neoplastic cells in the sediment. (Figure 4.) The patient grew 
progressively more dyspneic and died at 9:55 p.m., four days after admission to 
the hospital. 

Autopsy was performed by Dr. J. A. Lanford. Approximately 1000 c.c. of a 
cloudy, blood-tinged fluid were found in the peritoneal cavity. The liver extended a 
hand’s breadth beneath the costal margin. A small, elevated, white nodule was seen 
titi tile anterior surface of the stomach. 

The pleural surfaces in the upper portion of the right chest were firmly adherent. 
Approximately 2*HJ c.c. of sanguinous fluid were found in each pleural cavity. The 
pericardium occupied almost all of the lower thoracic cavity. Approximately 700 c.c. 
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Fig. 4. Photomicrograph of section of sediment from pericardial effusion, showing 
malignant cells (case 4). (Approximately X 2000.) 

of dark, sanguinous fluid were found in the pericardial cavity. The parietal layer of 
the pericardium was greatly congested and thickened and its surface was granular 
in appearance. The heart was extremely small and a slight amount of fatty infiltra- 
tion was seen beneath the epicardium. The myocardium was pale pink in color and 
was somewhat flabby in tone. The valves were intact. The right lung measured 
21 cm. in length and 11 cm. in width. The lower portion was doughy to the touch; 
the upper portion was very firm and the upper lobe had an almost stony feeling. On 
section the .upper lobe presented a large, circumscribed, sharply defined mass of a 
grayish-white color. The central portion of this tumor mass showed necrosis and 
liquefaction. 

Anatomical Diagnosis'. Primary carcinoma of the lung with metastasis to 
bronchial lymph nodes, tracheobronchial lymph nodes, mediastinal nodes of left lung, 
cervical lymphatic chain and the anterior surface of the stomach. 

Microscopic examination revealed the presence of primary gland cell carcinoma 
of the right lung, bronchial in type, showing some inclination to be metaplastic. The 
pericardium contained neoplastic cells and was greatly thickened as a result of a 
reparative reaction. (Figure 5.) 
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Discussion 

The scant clinical consideration which secondary tumors of the heart 
and pericardium have received is by no means justified. Karrenstein 1 
reports the finding of cardiac metastases with disseminated growths in 7.5 
per cent of a large series of autopsies. It would seem, therefore, that 
cardiac metastases do occur with a frequency which should merit more 
attention than they have hitherto received. If the possibility of the ex- 
istence of such tumors be kept in mind, it seems likely that in many of these 
cases the diagnosis will be made ante mortem. A consideration of this 
question may best be preceded by a brief review of pertinent anatomic and 
physiologic factors. 

The pericardium is a fibroserous sac which lies in close proximity to 
other mediastinal structures. The inner lining is composed of a layer of 
mesothelium which is continuous with the epicardium at its junction with 
the great vessels. The lymphatic supply of the heart and pericardium is 
exceedingly rich. Thick plexuses of lymphatic capillaries are found under 
the endothelial lining, while in the heart muscle itself, lymph capillaries are 
more numerous than blood capillaries. 

The chief function of the pericardium is that of lubrication. The pro- 
tective function is of minor importance. The fact that the pericardial sac 
is practically indistensible when subjected to a sudden increase in pressure 
explains the symptomatology of cardiac tamponade. A gradual increase in 
pressure, such as occurs in neoplastic pericarditis with effusion, produces 
a different sequence of events, for although the pericardial sac is capable of 
some distensibility when subjected to a slow increase in pressure over a 
long period of time, a gradual but great accumulation of fluid may give rise 
to serious cardiac dysfunction. Filling of the inferior vena cava, and later 
of the auricles, may be seriously interfered with. This mechanism un- 
doubtedly contributed to the cause of death in two of our cases. 

Because of the fact that the pericardium does not play a vital part in 
body economy, tumors affecting this structure are comparatively silent. 
It is surprising, however, that metastatic growths which have extensively 
invaded the myocardium often produce very few symptoms, due, it has been 
said, to the slow development of these growths, and also to the fact that the 
valves of the heart are not affected. It would seem, however, that this 
phenomenon demonstrates the remarkable degree of cardiac reserve which 
the individual may possess. 

The work of Yater 2 and Meroz 3 stands out as the most significant con- 
tributions in' the study of cardiac metastatic lesions. Yater divides these 
cases into two groups : ( 1 ) Those in which cardiovascular symptoms are 
not manifested, but only such general symptoms as appear in the terminal 
stages of the disease. Such cases do not lend themselves to diagnosis with 
the means at our command at the present time. 
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In cases 2 and 3 of this series, the findings were in no way suggestive 
of cardiac metastasis. These two cases should be placed in the category 
of asymptomatic cardiac metastases. 

Group 2, those cases in which the symptoms justify the diagnosis of 
metastatic lesions of the heart or pericardium. Cases 1 and 4 may be 
placed in Group 2. In case 1 the diagnosis of endothelioma of the pleura 
should have been made during life, as the signs of pericarditis in associa- 
tion with the pleural effusion were strongly suggestive of a common eti- 
ologic factor. Unfortunately the malignant nature of the pleural effusion 
could not be definitely established before death. 

If arrhythmia or signs of cardiac failure develop in a patient in whom 
a primary malignancy is known to exist, the presence of metastatic lesions 
should be suspected. In the five cases reported by Fishberg, 4 Rosier, 5 and 
Willius and Amberg, 0 the diagnosis was deduced in this manner. 


In Yater’s Group 2, in which symptoms justify the diagnosis and 
especially so in the event of a pericardial effusion, as depicted in case 4, the 
author wishes to emphasize the importance of a study of cells from the 
pericardial fluid as an aid to the diagnosis of malignancy of the heart and 
pericardium. In a case of this type the fluid should be aspirated and sub- 
jected to fixation and sectioning of the sediment. 

In case 4 of this series the antemortem diagnosis of malignancy of the 
pericardium was made in this manner, and later was confirmed by tissue 
examinations. It is amazing to note that a careful search of the American 
literature reveals only one other instance, in which the diagnosis of malig- 
nancy of the pericardium was made ante mortem and later proved by 
autopsy, this instance being that reported by Zemansky 8 in a case of spindle- 
cell sarcoma. The infrequency with which a cytological study is made of 
the fluid from pericardial effusions, for diagnostic purposes, is all the more 
startling when one considers the extreme similarity of the peritoneal, pleural 
and pericardial sacs. For some years, probably as far back as 1926, mem- 
bers of the Medical Division at the Touro Infirmary have, on several 
occasions, made use of cytological studies of fluids from the peritoneal and 
pleural cavities, as an antemortem diagnostic procedure in cases of ab- 
dominal and thoracic malignancies. Lanford 7 has found a surprisingly 
high degree of correlation between the results of the examination of these 
fluids from malignant effusions of the peritoneal and pleural sacs and the 
autopsy findings. 

l>oyd stresses the importance of cell studies of fluids from all serous 


sacs, in the diagnosis of malignancy, and further states that the diagnosis 
will he confirmed in over 50 per cent of the cases in which malignant cells 
are encountered in these serous fluids, but emphasizes the important lech- 
uical point of fixation and sectioning the sediment as against the technic of 
merely studying a smear. Graham 10 reports a slightly higher percentage 
of continued instances. Both Boyd and Graham mention cases from the 
peritonea! and pleural sacs exclusively. Zemansky 1 reports the most ela- 
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borate and extensive work on the subject to date. In his paper he reports 
the cytological studies of serous fluids in 113 cases, all of which were 
checked by subsequent tissue examinations. His percentage of accuracy 
was even higher, namely, S3 per cent in cases of abdominal fluids and 90 
per cent in the pleural effusions. In Zemansky's series of 113 cases, the 
pericardial fluid was studied in four instances. Three failed to reveal any 
malignant cells, and subsequent tissue examinations sustained the absence 
of malignancy of the heart or pericardium, while one case showed malignant 
cells in the pericardial fluid and likewise showed malignancy of the epi- 
cardium at death. 

Finally, roentgenographic and fluoroscopic examinations are also of 
diagnostic aid. Aside from the characteristic contour of the pericardial 
sac in a case of pericardial effusion, a localized irregularity may in certain 
cases be demonstrated by careful study. Such an irregularity may be sug- 
gestive of a malignant condition in the heart or pericardium, though the 
differentiation from a mediastinal new growth or aneurysm of the heart 
may be difficult. 

Summary 

1. Four cases of metastatic malignancy of the pericardium and heart 
are reported ; in one case the diagnosis was made ante mortem. 

2. The relative frequency of metastatic malignancies of the pericardium 
and heart is mentioned. 

3. The value and importance of cellular studies of the fluid from peri- 
cardial effusions as a diagnostic aid in metastatic malignancies of the peri- 
cardium and heart are discussed and emphasized. 
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SITUS INVERSUS VISCERUM TOTALIS IN SIBLINGS * 

CASE REPORTS 

By Edward A. Gall, M.D., and Victor F. Woolf, M.D., 

Nezv York, N. Y . 

Many congenital abnormalities, being perfectly compatible with normal 
function, and, of themselves, causing no inconveniences are observed quite 
accidentally. Falling -into this category is situs inversus viscerum totalis, 
or complete transposition of the viscera. 

Single instances of this finding in a family are sufficiently common to 
occasion no special comment. The statistics vary widely, depending upon 
the source from which the data have been obtained and the methods utilized 
in discovering the cases. To quote figures on incidence: 


Rosier 1S — Leipziger Path. Univ. Inst 3 : 22,402 

LeWald 9 — (Recruits— physical examination) 1 : 35,000 

(Autopsy) 1 : 5,000 

(X-ray) 29: 40,000 

do Goff 3 : 60,000 

Mandelstamm and Reinberg 26 : 39,000 

Cleveland 3 (Dissecting Room) 1: 10,000 

Shcrk 19 — (Mayo Clinic) 10 : 347,000 


We have been able to find records of only 19 instances of two or more 
cases in the same family, and only 15 occurrences in siblings. Of these, 
there are only 10 in which there has been unequivocal proof of the actual 
existence of the condition. It is therefore of interest to present another 
example of this unusual occurrence. Table 1 is a list of previously re- 
ported cases. 


Table I 

Previously Reported Cases of Situs Inversus Viscerum Totalis in Siblings 


* Author 

Year 

Sex 

Age 

Relation 

Proof 

Remarks 

Rogi 17 

1880 

F. 

20 

Sister 

Hearsay 
Physical ex- 

Early pulmonary tuberculosis. 


M. 

34 

Brother 


i 




amination 


Carpenter 

1904 

M. 

? 

Brother 

? 

Cited by Lichtman 10 but can- 


AI. 

? 

if 

? 

not be found. 




M. 

> 

tl 

? 


Doolittle 9 

1907 

M. 

11 

Father 

Physical ex- 
amination 

Dextrocardia with right hydro- 
thorax; sister has twins (M. 







and F.) whom patient thought 
had hearts on the right side. 



M. 


Son 

Hearsay 

Reid 19 

1909 

M. 

p 

Brother 

Hearsay 

Epileptic. 


i 

1 

1 

M. 

? 


M 


' Received fur publication February 14, 1934. 
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Table I ( Continued ) 


Author 

Year 

Sex 

Age 

Relation 

Proof 

Remarks 

Lowenthal 12 

1909 

M. 

? 

Brother 

Hearsay 

ti 



M. 

? 

II 


Leroux, Labbe 







and Barret 8 . . . . 

1912 

M. 

71 

Brother 

X-ray 




M. 

13 

it 

“ ! 


Reinhardt 10 

1912 

M. 

20 

Twins 

X-ray 

Discovered during physical ex- 
amination for military service. 







One had dyspnea on exertion. 



M. 

20 

<( 


Npuhof . / 

1913 

F. 

? 

Sister 

Autopsy 
report i 

Died two years previously of 
pulmonary tuberculosis. 




M. 

26 

Brother 

X-ray 





E. IC. G. 


Cttrschmann 1 

1919 

M. 

99 

Brother 

X-rav 




F. 

17 

Sister 

| 

it 


Orhsonnis 14 

1920 

M. 


Brother 

X-ray 

It 



F. 

U 4 

13 

Sister 


Brimblecombe 2 . . . 

1920 

F. 

12 

Sister 

X-ray 

Discovered during the course of 







routine school examination. 



M. 


Brother 

(( 


Frohlich 7 

1922 

F. 

4 

Sister 

Operation; 

X-ray 

Discovered after laparotomy 
for appendicitis. Quoted by 









Landgraf. 7 



M. 

9 

Brother 





M. 

1 


It 


Hofmann 6 

1926 

F. ! 

19 

Sister 

Operation; 

X-ray 

Laparotomy for supposed gas- 
tric ulcer; gangrenous chole- 








cystitis found. 



M. 

12 

Brother 



Ltotta 11 

1927 

M. 

17 

Brother 

X-ray 

Also had pulmonary stenosis 
and interventricular septum 








defect. 



M. 

? 

it 

? 




M. 

? 

ll 

? 


Bianchi 1 

1927 

M. 

21 

Brother 

Autopsy 



report 




F. 

30 

Sister 

Physical ex- 







animation. 



Case I 

J. J., two-year-okl colored female infant, was admitted to the Service of Dr. M. 
Edelman on December 21, 1930. The child had been ill for six days with a cough 
of increasing severity and on the day of admission had become febrile and had vomited 
several times. There was no history of past illness. She had been a full-term de- 
livery, the fourth child in a family of six, all of whom were reported to be alive and 
well. 

Physical examination revealed a well-developed negro child, somnolent, but 
frequently disturbed by paroxysms of cough characterized by an inspiratory whoop. 
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Temperature was 102° F.; pulse 120; respirations 28. The apex of the heart was 
in the fourth right interspace just within the nipple line. The sounds were of good 
quality and no murmurs were heard. The second sound in the second right interspace 
was louder than that on the left. The abdomen was protuberant, but dullness was 
elicited in the left hypochondrium. The remainder of the abdomen was tympanitic. 
There were no other gross abnormalities. 

A blood count showed a hemoglobin of 62 per cent (Sahli) ; R. B. C. 4,300,000; 
W. B. C. 105,000 with polymorphonuclears 24 per cent, lymphocytes 60 per cent, 
monocytes 6 per cent, and eosinophiles 10 per cent. The electrocardiogram (figure 
1) exhibited evidence of dextrocardia and right axis deviation. Roentgenogram of 



l. U1 


bn’,, 1. Patient j. J. Note inversion of ail deflections in Lead 1 and right axis deviation. 

\ 

the chest and abdomen after a barium meal revealed a complete transposition of the 
heartland other visible viscera (figure 2). 

A\ diagnosis of pertussis and situs inversus viscerum totalis was made and the 
child was transferred to the Willard Parker Hospital from which she was eventually 
discharged as cured of the acute process. 



Cask II 


O. JL aged four mouths, sister of the preceding patient, was admitted to the 
Service oX Dr. L. B. Sachs on February 1, 1931. The child had been ill for six days 
with cougiXand rhinorrhea. Twenty-four hours before admission she had developed 
a high JcvePiAiui considerable respiratory difficulty. The patient had been a full term, 
normal deiiv Ve had had no significant illness. 
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The temperature on admission was 104° F. Respirations were labored and were 
accompanied by an expiratory grunt. There were signs of a diffuse pneumonic process 
at both bases. The apex beat was palpable in the region of the right nipple. The 
second sound was most pronounced in the second right interspace. The abdomen was 
markedly distended and no viscera were palpable or percussable. 


Fig. 2. Patient J. J. Note heart shadow and barium-filled stomach on right and liver 

shadow on left. 

A diagnosis of bronchopneumonia and dextrocardia was made. The patient’s 
condition was critical and, despite supportive measures, she expired three and a half 
hours after admission. 

Postmortem examination showed a complete mirror-image of the normal situs. 
The heart was situated more to the right than to the left with the apex pointing to the 
right. The great vessels were transposed as were the abdominal organs. In figure 3 
the liver and cecum can be seen on the left and the stomach on the right. 

The only other available member of the family was the father. He showed no 
evidence of visceral inversion, nor did he recall any such occurrence in other members 
of the family. 

Summary 

Situs inversus viscerum totalis is reported in ttvo siblings, and 15 previ- 
ously reported cases are tabulated. 
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Cardiac 

apex 


Stomach 



Large 
lobe of 
liver 


Cecum 


Appendix 


Fie., 3. Patient O. J. Note complete transposition of all viscera in this postmortem 

specimen. 
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REPORT OF A CASE OF DIVERTICULOSIS OF THE 
SMALL INTESTINE WITH A CRITICAL REVIEW 
OF RECENT LITERATURE * 


‘By John Chapman, M.A., M.D., Sweetwater, Texas 


The literature on diverticulosis of the small intestine prior to 1900 is 
very scattered and difficult to secure. Since much of it is adequately sum- 
marized in later articles, no attempt has been made to extend this present 
review back farther than 1897. 

In that year Grassberger 13 reported a case of a man 73 years old who 
was admitted to the hospital in a moribund condition. 1 here was a history 
of gastrointestinal symptoms of long duration and more recently of hema- 
temcsis. Autopsy showed hernial defects of the peritoneum, peptic ulcer, 
and diverticula of the duodenum, of the first 50 cm. of the jejunum and of 
the lower 10 cm. of the sigmoid. The jejunal diverticula were numerous, 
variable in size and shape, situated between the layers of the mesentery. 
They were of the acquired type called “ false,” and were empty. Arterio- 
sclerosis was not prominent in heart or kidneys. 

Graser 12 two years later reported a case and reviewed some of the 
previous pertinent literature, devoting especial attention to the work of 
Klcbs and Hanscmann which had demonstrated the relation of diverticula 
to the mesentery and to the larger vessels. Hansemann’s work in producing 
experimental diverticula in the bodies of cadavers was reviewed. Graser 
injected the inferior mesenteric artery of a female cadaver, fixed the intes- 
tine, and found in the colon areas in which the longitudinal muscle was 
thinned out and in which the circular musculature showed hiatuses. Most 


of his experimental diverticula evaginated along the mesenteric border 
at the entry of large vessels through the muscularis. This, it may be 
remarked, does not coincide with the usual location of diverticula of the 
large intestine as reported by other authors.' 1, 22 Of special interest in the 
case reported by Graser was the fact that the patient had suffered severe 
cardiac symptoms for a number of years and had died in acute failure. The 
diverticula as in the cadaver experiment were found along the large gaps in 
the musculature at the points of entry of vessels. These hiatuses had appar- 
ently been increased by venous stagnation, since these gaps were relatively 
slight in bodies in which there had been no circulatory failure. Graser 
was of the opinion that no great increase in pressure was necessary to 
produce diverticula since they had been found in cases without a history 
either of heart failure or of chronic constipation. 

In 1900 Fischer 1 " reviewed the literature and listed the cases of Moore, 
\\ alhnan, Birch-Ilirschfeltl, Klebs, Bristowe, and Hansemann. He notes 
Eaat at that time all writers except Foerster had agreed that the origin of 

* I-tccehii] tor publicatiui February 23, 1934. 
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diverticula of the small intestine was in relation to mesenteric vessels. In 
regard to etiology he cites Klebs’ view as to the production of a locus 
resistentiae minoris in the intestinal musculature by the entry of large vessels. 
He also mentions Roth’s views in rega'rd to fatty degeneration of the 
muscularis. In his own opinion chronic passive congestion, chronic con- 
stipation, traction, and gas pressure were of immediate etiological im- 
portance. The first instance he reports is of a pathological specimen 7 cm. 
long, in which there was a single diverticulum the size of a pea. The 
mucosal cells were granular and stained poorly, while there was a high degree 
of inflammation. Fischer also reported an autopsy on a woman 59 years 
old, in which a great number of diverticula were found in the first meter 
and a half of small intestine. They were located in contiguity to the vessels, 
some above and some below the mesentery. In his findings the larger evagi- 
nations had small openings, while the smaller ones had large mouths. 
Microscopically all the diverticula were incomplete or false. They presented 
an atrophic and granular mucosa with leukocytic infiltration, and the serosa 
showed a round cell infiltration and increased connective tissue. Micro- 
scopically the walls of the blood vessels were thickened. 

Aver 1 reviewed Wallman’s case in 1906 and reported an enteric cyst 
of his own, which, however, does not belong in the category of diverticulosis 
of the small intestine. 

In the same year Gordinier and Sampson 11 reported what was probably 
the first diverticulum recognized at operation. Their patient, a woman 
aged 45, had suffered from abdominal tenderness and constipation for some 
time following what was thought to be a severe attack of appendicitis. A 
large sausage-shaped mass was palpated to the left of the umbilicus, and 
also another which disappeared after enemata. She suffered constantly from 
constipation and had passed two enteroliths. At operation the writers 
found in typical mesenteric relationship 13 diverticula in 40 cm. of intestine. 
One of these was inflamed and had ruptured. Gordinier and Sampson 
called theirs the sixteenth reported case of diverticulosis of the small intes- 
tine. As to etiology they suggest old age, cachexia, obesity, and chronic 
passive congestion. Directly inciting is the relation to vessel spaces in the 
small intestine and to appendices epiploicae in the large. Complications are 
kinking and rupture. In their opinion there was no safe operative procedure. 

In 1918 B raitlr waite * reported a case of diverticulosis of the small 
intestine discovered at autopsy. Each evagination was situated at the 
mesenteric attachment at a point where a large vessel perforated the muscu- 
laris. There were about 60 diverticula in the second, third, and fourth 
feet of the jejunum, as well as two in the first foot and two in the duodenum. 
Occurring in coincidence with these were an aortic aneurysm and healing 
atheromata which led Braithwaite to suggest a possible parasyphilitic etiology 
for the diverticula. 

In reporting two cases discovered by roentgen-ray in 1920, Case 0 gets 
credit for being the first to discover diverticula of the small intestine by other 
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than surgical or postmortem methods. Both of these were in men, one of 
61 and the other of 73 years. The diverticula varied from the size of a 
pea to 5 cm. in diameter, and they were all situated along the mesenteric 
attachments. In the cases he wa£ able to collect, Case adds to those men- 
tioned above reports from Virchow (multiple jejunal), Buchwald and 
Janicke (single in a boy of six), Edel (seven diverticula in the jejunum), 
Seippel (multiple jejunal), Jach (multiple jejunal), Nichols (multiple 
jejunal), Hodenpyl (multiple), and Boker (multiple in small intestine). 

Stetten 20 in the next year reported the case of a man 38 years old who 
suffered severe attacks of abdominal pain without definite localization. 
There were multiple diverticula of the colon, though there were but two 
situated about 20 inches apart in the upper ileum. These were grossly 
injected and inflamed. Resection was followed by cure. These two had 
been visualized by roentgen-ray and were shown at operation to be mesen- 
teric in placement. However, the small number, the comparatively early 
age of onset, and the location in the ileum seem to mark this case as not 
typically that of diverticulosis of the small intestine. 

Hunt and Cook 1- ' 1 also reported two cages, in men of 44 and 54 years. 
In one there was a history of stomach trouble lasting 15 months and asso- 
ciated with pain and distress in the epigastrium. Eosinophiles numbered 
3 per cent. Operation revealed a single true diverticulum, 3 by 3 cm., 
situated about 3 cm. below the upper end of the jejunum. This was a true 
diverticulum, though the muscularis was very thin. The mucosa was thick- 
ened, and villi, glands, and solitary follicles were present. Attachment 
was mesenteric. The other case had a history of constipation, vertigo, and 
diplopia with sharp pains, discomfort, and vomiting. At postmortem, a 
single diverticulum about 40 cm. below the upper end of the jejunum was 
discovered. This was located at the mesenteric border and was very thin. 
As in the previous case of Stetten, these seem not characteristic of the usual 
disease. Possibly, on account of their situation, relatively early onset, 
single occurrence, and marked symptomatology, they are. more closely akin 
to the diverticula of the duodenum than to those of the small intestine. 
However, the question also arises in cases of this kind, in which but one 
or two diverticula of the jejunum are found, whether or not the writer's 
may have been lucky enough to catch the disease in a very early stage before 
the characteristic diverticulosis had become widespread. 


Another of the somewhat atypical cases was reported in 1921 by Mac- 
KechnieA whose patient, a woman of 43, complained of pain, constipation, 
occasional attacks of vomiting, belching, poor appetite, and prominence of 
the abdomen. At operation he found the upper end of the jejunum for 
2H feet dilated to a diameter of 2V-2. inches. Thirteen diverticula, from 
the size of a split pea to that of a pigeon’s egg, were seen. These were 
thin-walled, collapsible, false, in mesenteric position. The case came to 
autopsy. Complications given by the writer are ileus, abscess, and perfora- 


tum. 
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In the same year McWilliams 19 reported the case of a man of 71 years, 
who came presenting' symptoms of an acute abdominal condition. At 
autopsy he found the gut distended, bright red with greenish loops, the 
entire vascularization thrombosed, the lumen full of red fluid, and the large 
intestine collapsed. On the small intestine were seven large diverticula, 
one of which was seven centimeters in diameter. In addition he discovered 
two aneurysms containing clots and established the existence of thrombosis 
of the superior and inferior mesenteric arteries. This case is also somewhat 
atypical, and one is more than a little inclined to suspect from the small 
number of diverticula that they may have been produced by the distention 
and might not have occurred without the thrombosis. If that is the case, 
we have something akin to the laboratory distention experiments of early 
investigators, with evagination occurring along the mesenteric attachment 
of what was in essence a dead gut. 

In 1924 Watson 20 reviewed the previous literature, finding previous 
reports of 29 cases of diverticulosis. His own case was that of a man of 
73 who complained of chronic constipation upon which was imposed a 
syndrome of acute ileus. A firm, round, walnut-sized tumor was palpable 
to the right of and below the umbilicus. At operation the writer found 
multiple diverticulosis of the small intestine, one of the largest pouches of 
which contained an enterolith that had resulted in ileus. The average 
diameter of the other pouches was one inch, their position mesenteric, in 
relation to vessels, and their lumens empty. In going over the literature 
he found the following cases not previously mentioned above : Astley Cooper 
(multiple), Cornillon (single mesenteric), Osier (multiple), Good (mul- 
tiple), Taylor and Larkin (multiple), Balfour (multiple), Latarjet and 
Mirad (single), Terry and Migler (multiple). Eighteen of these had been 
discovered or confirmed at autopsy, eight had been discovered at operation 
and two had been reported from roentgen-ray studies. The youngest cases 
were aged six and 14 years. Fourteen of the cases were in males. In age 
distribution the great majority were found to have occurred after 40 years 
and all but five after 50 years. As to etiology Watson suggests senile 
changes in the muscularis, loss of fat tissue, and dilatation of vascular 
sheaths. Seven of the 25 cases gave symptoms, which in three cases were 
obstructive in character. 

In the same year Helvestine was able to collect 27 cases. In consid- 
ering etiology, he ascribed significance to the following factors: increased 
intra-abdominal pressure due to rectal or vesical tenesmus; atrophy of the 
circular layers of muscle; and traction on the mesentery by shortened, 
sclerosed vessels. 

Later in the same year Sheppe 24 reported a case of diverticulosis dis- 
covered at autopsy in a man aged 75, who died of uremia associated with 
a prostatic carcinoma. There were 54 distinct diverticula beginning 30 cm. 
below the pylorus and extending downward for 160 cm. The diameter 
varied from 0.5 an. to 7 cm. Some of these were situated at the termina- 
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tion of mesenteric vessels, others were not. They were both separate and 
fused. The serosa was considerably thickened and composed of dense 
fibrous tissue. Other findings were endocardial sclerosis, with valvular 
changes, edema of the lungs, and hernia. 

In 1925 Rothschild 23 operated on a woman 63 years old who had had 
gastrointestinal symptoms for about 1 5 years. She showed an eosinophilia 
of 4 per cent and had occult blood in the stools. There was but a single 
diverticulum 1% inches in diameter situated to the right of the ligament of 
Treitz and behind the stomach. The location of the diverticulum was 
antimesenteric. Associated were a stenotic peptic ulcer and cholelithiasis 
which may have been instrumental in producing the symptoms and the occult 
blood, and perhaps may have been in etiologic relationship to the diverticu- 
lum. Here again we seem to be dealing with a case that more closely 
resembles the diverticula of the duodenum than those of the small gut. 
According to Rothschild’s count this was the thirty-third case reported. 

Spriggs and Marxer 25 in the same year reported the results of a thousand 
barium meals in which they had discovered diverticula in seven jejunums 
and seven ileums. As treatment they advocate a medical regime consisting 
largely of liquid petrolatum and pureed foods, unless the patient presents 
acute symptoms. 

In 1928 Heidecker 11 reported a case of diverticulosis discovered at 
operation in a man of 54 years. The patient had previously had venous 
stagnation with uremia and nephritis. At operation more than 30 diver- 
ticula, situated along the mesentery and closely crowded, were discovered 
in the jejunum and duodenum. 

In 1931 Miller 20 reported the case of a woman, aged 42, whose complaint 
was distention, cramping, gas eructations and vomiting. At operation he 
found a single pouch on the convex side of the gut. Its diameter was 1% 
inches and the orifice was 1 cm. across. The mucosa was hyperemic and 
the pouch contained mucus. On microscopical examination a circumscribed 
round cell infiltration in the muscle layers was found. This, also, is an 
atypical case in that apparently it was a true diverticulum, antimesenteric 
in position, and single. 

Tengwall 2S in the same year reported the case of a woman of 49 years 
who came to operation for relief of anemia secondary to bleeding from 
the bowel. In the jejunum 25 cm. below its origin, he found a great 
number of diverticula extending through a length of 50 cm. They were 
situated on both sides of the mesentery and varied in size from that of a 
pea to that of a small hen egg. They were definitely related to the vessels 
and. according to his account, were classifiable as true diverticula. Tengwall 
considers the commonest complaint to be bleeding from the bowel with 
digestive disturbances and meteorism. 

Boling related that a man, aged 58, was operated upon for intestinal ob- 
struction. At operation 53 diverticula were found, 0.5 cm. to 7.5 cin. apart, 
with a diameter of from 4 mm. to 3.5 by 5.0 cm. In this case the pouches 
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began about 30 cm. below the ligament of Treitz and continued through 150 
cm. They were all false and mesenteric in position. 

The following year Swanberg 27 reported the case of a woman of 55 
years who gave an account of intermittent stomach trouble over a number 
of years. There were intervals of vomiting and fairly constant pain in the 
epigastrium. In the operation to relieve acute obstruction he found a single 
diverticulum of the jejunum about 8.5 cm. in diameter, the fourth case of 
its kind. 

Erdmann 9 in 1932, discussing diverticula and diverticulitis, claims to have 
encountered- “ many instances ” of these conditions through both small and 
large intestines. He strongly adheres to the congenital theory of etiology 
and discounts the idea that pouches may be acquired. 

Lynch 17 in the same year stressed the relation between the outgrowth 
of embryonic diverticula and their pathological occurrence. He believed 
them all to be congenital, while admitting that pouches are more frequent 
after 35 years and in the male sex. 

Duckett s reported the case of a solitary diverticulum of the small intes- 
tine which was attached by a fibrous cord to the mesentery. The small 
intestine became strangulated by slipping through this loop and obstruction 
led to the death of the patient, a boy aged 2 1 / 4 years. This seems to be 
another case in which the findings are markedly dissimilar from the usual 
ones. 

Boyd, 4 in reviewing the general condition of diverticulosis, came to the 
following conclusions. The condition is more common in middle and later 
life. In the small intestine the pouches tend to occur along the mesenteric 
border. The frequent absence of symptoms is due to the fact that the chyle 
is liquid and passes this portion of the gut rapidly. Chief among the 
factors contributing to the condition are weakness of the wall and pressure 
from within. Other predisposing factors are congenital defects, debilitating 
disease, senility, chronic constipation, the entry of the vessels through the 
intestinal musculature, and, in the colon, the attachment of appendices 
epiploicae. 

Rankin, Bargen, and Buie 22 state their opinion that “ diverticula repre- 
sent either a muscular defect or a protrusion of the mucosa through an 
attenuated spot in the adjacent underlying coats so that there are only two 
layers in the wall . . . except in the occasional instance in which a true 
pouch, with all' the normal intestinal coats, develops in adult life and pos- 
sesses greatly thinned out coats.” In their opinion traction is capable of 
producing true diverticula during life even though the pull may not be any 
more than that exerted by the mesentery. 

Beer 2 in 1904 made as intelligent and complete a study of the subject 
as can be found in the literature. Even at this date his work is classic for 
its clear reasoning and wide grasp of the possibilities. It is with good 
reason that his paper has been chosen to conclude the review of literature, 
though this removes it far from its chronological position. 



He begins with the usual classification of pouches into true and false, 
congenital and acquired, but remarks that the parallelism is not complete 
since in some cases acquired diverticula may be true or composed of all four 
layers of the gut. He remarks further that they may occur anywhere along 
the gut in great numbers but show some predilection for the sigmoid where 
they tend to develop around the longitudinal bands and into the appendices 
epiploicae. 

As to etiology, in his review of 18 cases, he concluded that diverticula 
occur more frequently in old people who not rarely give a history of chronic 
constipation. According to Klebs, fat people are more prone to develop 
these pouches, while Hansemann held that lean people are predisposed. 
These two writers disagreed on mechanical factors also, Klebs favoring 
traction and Hansemann favoring pulsion. Although Klebs pointed out 
the relationship to mesenteric vessels his experiments in distention and 
rupture of the gut are invalid because he was dealing with dead material. 
As a matter of fact, according to Beer, the weakest point and therefore the 
place of rupture is opposite the mesenteric attachment in the living gut. 
Moreover under distention experiments the submucosa was found to be the 
last coat to yield. In considering Graser’s opinion that chronic passive 
congestion is a frequent etiological factor, Beer points out that congestion 
has not always been found in cases of diverticulosis, while many cases of 
circulatory congestion are seen with no diverticula. 

Beer’s own contribution to the subject of etiology is the opinion that, 
since the condition tends to appear more frequently in old people, who pre- 
sumably must have worked-out intestinal walls, muscular insufficiency is an 
important contributory factor, while the vessels serve to point the way to 
the evaginating mucous membrane. His microscopic sections of diver- 
ticula of the large intestine show a flattening of the glands and epithelium 
with considerable infiltration of round cells. 

Report of Case: Autopsy 

The patient was admitted to Osawatomie State Hospital March 30, 1933. His 
age at that time was said to be 66 years ; previous occupation, millworker. 

Physical examination performed by one of the staff showed an old man of about 
the stated age. The blood pressure was 170 systolic and 105 diastolic. The heart 
was irregular, but otherwise negative, as was the chest. On neurological examination 
there were marked impairment of gait, poor coordination, sluggish deep reflexes 
absent superficial reflexes, and a positive Babinski on the right. 

On the basis of the history of a stroke of apoplexy one year previously, and of 
attacks of vertigo since; and the presence of severe heart failure, edema of the ex- 
tremities, and the definite neurologic findings he was classified as a case of cerebral 
arteriosclerosis with psychosis. The following laboratory data are of interest. 
Blood Wassermatm, negative. White cells, 8,850, with 56 per cent polynuclears, 
3 per cent transitionals, and the remainder lymphocytes. Red cells, 4,060,000. Hemo- 
globin, 86 per cent. 

On the receiving ward his only complaint was of chronic constipation, for which 
he demanded and received large doses of laxatives. In the latter part of April 1933 
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lie was transferred to the writer's service where he made no complaints of any kind. 
However, for several days after his transfer it was noticed that he vomited after each 
meal. On watching him at table, we learned that he used large quantities of salt. 
When this was removed the vomiting ceased and he had no further trouble. It must 
be understood, however, that his mental state was not one that would allow him to 
recognize defects in his excretions or to mention them if they occurred. 

Nothing further of any importance occurred in his case until the night of Tune 5, 
1933 when in walking about he slipped on a piece of wet flooring and fell, fracturing 
the femur either in the neck or the upper third, and suffering a contused and incised 
wound in the left frontal region. For the first day following the injury he seemed 
to be in about his usual condition, but on the second, he sank into a stupor which 
deepened rapidly and led to his death on the same day, June 7, 1933. The cause of 
death was not determined clinically, but the following possibilities were noted: (1) 
hemorrhage, cerebral, which might have produced the fall; (2) possible damage to 
the brain from the frontal head injury; (3) fat embolism from the broken bone. 

Autopsy was performed by the writer on the following day. General examina- 
tion showed the body of a well-nourished white man of about 65 years. Arcus senilis 
was present and well developed. The mouth was edentulous. Across the left frontal 
bone about an inch above the brow was a contused and lacerated wound about two 
inches long. The left thigh was considerably swollen, and there were abnormal 
mobility, crepitation, deformity, shortening of the extremity and eversion of the foot. 
No herniae were noted post mortem, possibly on account of the recumbent position, 
though they were said to have been found on physical examination during life. 

The body was opened and examined in the usual manner. The heart was slightly 
enlarged, the apex lying in the fifth interspace about 9.5 cm. from the M.S.L. Both 
ventricles were well contracted and the wall of the left was considerably thickened. 
Chicken-fat thrombi were found in all four chambers, but they separated with ease 
and left a shining endocardium. Some endocardial sclerosis was noted, while the 
aortic cusps were thickened at the base and gave rise to calcareous spikes which 
reached almost to the free edges of the leaflets. The proximal part of the aorta was 
smooth except for a few atheromatous plaques in early fatty stages. 

The lungs showed an acute bronchopneumonic process, a few apical adhesions 
and scars, but no evidence of active tuberculosis. A moderate degree of hypostatic 
congestion was noted. 

The liver was normal in size, shape, and position. On section it cut with slightly 
decreased resistance and excess of blood escaped. The cut section was slightly more 
friable than normal and the central veins were enlarged and engorged. 

The spleen presented a number of unusual attachments about the upper pole and 
showed a lobulation extending diagonally between the upper and middle thirds. It 
was larger than normal and the capsule was slightly thickened. On section it cut 
with decreased resistance and allowed an excess of blood to escape. The surface 
was very friable, but there was nevertheless an increase in connective tissue. 

The. genito-urinary system showed fairly advanced arteriosclerotic changes in 
both kidneys and slight trabeculation of the posterior wall of the bladder just above 
the trigone. 

On stripping the gut one found a considerable length of the jejunum, probably 
as mud) as three or four feet, which showed a great number of diverticula opening 
outward at the mesenteric attachment. Although the walls were much thinner than 
the intestinal wall, it was thought from gross examination that all coats of the intes- 
tine were represented in the diverticular walls. In size the evaginations varied from 
hardly discernible ones to some that were as much as 4 cm. in diameter. All com- 
municated freely with the lumen of the gut by apertures of varying diameter and 
none of the pouches contained feces or concretions. The large intestine also pre- 
sented a few diverticula, smaller than the others and not so definitely related to the 
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mesenteric attachment. There was no gross evidence of inflammation in these diver- 
ticula and nothing to suggest perforation or ulceration. The peritoneal cavity was 
entirely free from blood and exudate. In the duodenum no diverticula were found. 

On examination of tire head post mortem, a considerable extravasation of blood 
was found in the left temporalis muscle. No bone changes were found beneath, 
however. The skull cap separated with difficulty and meningeal adhesions were noted 
particularly in the vertical region. Inspection both in situ and in cut section failed 
to reveal evidence of recent hemorrhage or distortion of the structure. Both lateral 
ventricles were considerably and uniformly dilated, particularly at the expense of the 
basal ganglia and of the temporal lobe. The dilatation with increase of fluid affected 
as well the foramina of Monro, the third ventricle, and the aqueduct of Sylvius. The 
circle of Willis showed very advanced sclerosis of both internal carotids which were 



Fig. 1 . Divcrticulosis of the small intestine. 


stiff and brittle. The left vertebral artery was completely occluded and had been 
replaced hv a fibrous cord containing calcium deposits. 

Throughout the substance of the brain, involving the basal ganglia and to a less 
extent the cortex, were empty lacunae varying in size from that of a pea to that of 
a cherry. 

.Microscopically, sections of the wall of the diverticula showed but two layers, the 
mucosa and the serosa, separated by a very thin layer of fibrous tissue representing 
the submucosa. The fibrous tissue seemed to be partly transformed into hyaline, 
though there was no calcareous infiltration. In this layer also were situated both 
veins and arterioles with considerably thickened walls. However, it is rather remark- 
able that arterioles were exceedingly few. very small, and in one or two cases almost 
obliterated. The mucosa was eroded, probably post mortem, but cell outlines per- 
sisted clearly enough to make apparent a marked atrophy of the mucosa and flattening 
of its cells. In the tissue beneath was an infiltration chiefly of round cells, A few 
potvmorphonuclear leukocytes were seen, but no eosiuophiles. Sections made through 
the bases of the diverticula showed scattered muscular elements, mostly transverse in 
direction. These fibers evidenced fragmentation, which might have been arte factual 
but which on account of the poor staining and relative paucity of nuclei we were in- 
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dined to believe at least partly of degenerative origin. Goblet cells were seen fre- 
quently in the mucosa of this part of the pouch. 

Discussion 

Classification. The first division suggested was that of congenital and 
acquired. Somewhat later, as etiology came to be more fully considered, 
writers began to speak of diverticula as being “ true,” that is, composed of 
all the normal coats, or “ false,” lacking some of the normal intestinal layers. 
For a time there was thought to be a complete parallelism between the terms, 
but Beer objected to this view on the ground that acquired diverticula may 
in a few cases have all the coats, though in a greatly thinned-out condition. 
Somewhat later writers began to use the terms “complete” and “incom- 
plete ” rather than true and false, claiming that the new terminology was 
a more exact one. Combinations of these classifications are still in use. 

However, before we can undertake to discuss the subject it seems worth 
while to consider if further subdivision may not be necessary. No little 
confusion has already arisen in the literature because of improper or im- 
precise definition, so that it seems necessary to emphasize the fact that it is 
a mistake to consider all diverticula of the gastrointestinal tract as similar 
or related merely because they happen to bear the same name and to occur 
in the same system. 

If the discussion is confined to only those pouches involving the small 
intestine below the duodenum (since the duodenum must be considered 
separately on account of anatomical differences in its attachment, glandular 
structure, and pancreatic relationships) it is still not enough to sav that 
diverticula of the small intestine are confined to the congenital type of 
Meckel and the acquired type of multiple diverticulosis. 

With the duodenal type, which differs from the typical picture in number, 
age at onset, attachment to the gut, and severity of symptoms, should proba- 
bly be included those cases described by Stetten, Hunt and Cook, Mac- 
Kechnie, and Miller. In these cases there were either solitary or very few 
diverticula, mostly of considerable size, some of them complete, not all in 
definite relation to the mesentery, and most of them giving rise to fulminat- 
ing symptoms. These, it will be noted, are often spoken of as being at the 
beginning of the jejunum, while the more characteristic case of multiple 
diverticulosis is frequently spoken of as taking rise about 30 cm. below the 
duodenal-jejunal junction. 

When solitary, complete, and rather large diverticula of the jejunum 
are spoken of, moreover, one is a little inclined to think they may perhaps 
be anomalously located diverticula of Meckel, since Waterston 30 writes that 
he has found that vestigial organ at a distance of as much as 12 feet from 
the ileo-cecal valve. But the cases excluded need not be considered cer- 
tainly as being Meckel's pouches, since evaginations in embryonic life are 
typical of the gut. 
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For purposes of discussion, therefore, one is perhaps justified in defining 
multiple diverticulosis of the small intestine as the formation of a great 
number of pouches, consisting usually of only two intestinal coats, charac- 
teristically located in the jejunum and ileum at or near the mesenteric 
attachment. 

Etiology. If the atypical cases are excluded, there belong in the category 
as it has been defined, so far as I have discovered, 32 cases. The cases of 
Buchwald and Janicke, Stetten, Hunt and Cook, Cornillon, Latarjet and 
Mirad, Rothschild, Miller, Swanberg, and Duckett are omitted as not meet- 
ing the requirements of the definition. Of the 32 cases concerning which 
I have found information, 13 occurred in males, 8 in females, a slight 
preponderance of males which with more adequate data might be nearly 
equalized, since none of the factors frequently operative in producing diver- 
ticula of the bladder is here concerned. If intestinal stasis is of etiological 
importance, it might even appear that women rather than men should show 
a preponderance since, as a result of pregnancy and child-bearing, females 
are likely to be subjected more often to constipation than males. 

The average age of the males of whom information was found was 
62.8 years, while two were spoken of as “ old.” The average age of the 
women is 59.7. In men the range is from 40 to 85 years, in women from 
43 to 77 years. Naturally this does not represent the actual age of onset, 
since 24 of the cases were discovered at autopsy. Nevertheless the impres- 
sion is left clearly by all writers that in their opinion multiple diverticulosis 
as here described is a disease of older people. 

Since Graser has mentioned the importance of chronic passive congestion 
in production of diverticula, a study was made of the cases upon which 
information was available. In only 5 of the 32 was there either history 
or evidence at autopsy of heart disease, while in only three was there history 
of frank heart failure. Beer in his paper, moreover, rather effectually 
disposed of this contention. 

Immediate factors to be considered are largely mechanical. They con- 
sist primarily of the relation between the pressure within the intestine and 
the traction of the mesentery on its wall. When one remembers that the 
majority of cases considered occurred in the jejunum, where gas pressure is 
relatively slight on account of the paucity of bacteria in this region, while 
accumulation of feces is impossible on account of the fact that the chyle is 
in liquid form, and that stasis in this portion is relatively slight, he will 
perceive that the possibility of diverticulum formation through pressure is 
rather remote. Beer’s experiments which show the rupture point of sur- 
viving intestine to be antimeseuteric will also be recalled. Still another 
point worth consideration is that the wall of the jejunum is thicker than 
that of the ileum, yet most of the cases showed the greatest numbers of 
pouches in the jejunum. Pressure, moreover, is relatively greater in the 
ileum than in the jejunum on account of increase in bacterial growth and 
comparative stasis at the ileo-cecal valve. 
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If Klebs’ idea that pouches develop at the point where vessels perforate 
the walls of the intestine is considered, it will be remembered that he made 
this statement to explain the mesenteric position of most diverticula. Yet 
the mesenteric branches on reaching the gut, instead of penetrating the 
muscle at once, divide into two branches, superior and inferior, and course 
over the muscularis just beneath the serosa, sending branches through the 
muscles at intervals until the antimesenteric point is reached . 30 Nor would 
this explanation account for the antimesenteric position of diverticula of 
the large gut, in which vascularization is accomplished in a similar manner. 

If the traction theory is considered, it will be found likewise unsatis- 
factory. If traction were of great importance one would be justified in 
expecting the transverse colon to be the seat of election for diverticula, with 
the stomach in perhaps second place, since ptosis is common in both of these; 
yet both these organs are relatively immune. Indeed, aside from the small 
intestine, the most frequent sites are the sigmoid and the duodenum, both 
of which are rather firmly held in position. Nor is there reason to think 
that the tug of the jejunum on its mesentery would be severe enough to 
produce fifty or more diverticula in the first three or four feet of its length. 

Fischer remarked that in his case the blood vessel walls were thickened, 
and Braithwaite much later noted an aneurysm with healing atheromata in 
connection with his case. Both of these may have suggested to Helvestine ' 
the possibility that it was perhaps sclerosed and shortened vessels which 
produced the requisite traction. But there is no great reason to think that 
sclerosis would be restricted to the jejunal branches of the superior mesen- 
teric artery, and if it is not, the same difficulty is found as in the original 
traction theory. But, as will be pointed out later, there is a possibility that 
sclerosis may occur in a rather specific manner at this point. If this is 
true, Helvestine’s suggestion is of value. 

Beer seems to have been the first to suggest the rather obvious possi- 
bility that degeneration of the musculature of the intestinal wall may be of 
etiological importance. Braithwaite, too, apparently had some such idea 
when he suggested a possible parasyphilitic origin of diverticulosis, though 
he did not explicitly state that degeneration of muscle might occur. Hel- 
vestine, also, considered atrophy of the muscular layer as one important 
factor in etiology. Boyd speaks only of weakening of the wall, combined 
with pressure from within. Our own sections seem to bear out the possi- 
bility of such a situation. Nevertheless it does not seem reasonable to 
suppose that atrophy or degeneration should be more prominent in the 
jejunum than elsewhere, unless there is some predilection of the superior 
mesenteric artery to early sclerosis, for the jejunum is certainly less subject 
to distention than other portions of the bowel. Moreover, as its name 
suggests, in its characteristic condition it is empty. 

All of these considerations, however, omit one fairly simple and obvious 
fact. Beer alone made the note in his discussion that in his distention 
experiments the submucosa was the last coat to yield before rupture. Yet 



1388 


JOHN CHAPMAN 


“ The sub- 
on which 


not only all his successors, but even he himself overlooked the importance 
of his statement. 

Lord Moynihan 21 writes of the submucosal coat: “ Ihe layer which it is 
of the chiefest importance to secure, in order that the suture may hold well, 
is the submucous coat. This, as shewn by S. D. Gross and Halsted, is of 
great strength and toughness. . . And Waterston 30 states, 
mucous coat is a loose but strong layer of areolar tissue, . . 
chiefly depends the strength of the intestinal wall.'’ 

It would seem then that to approach the subject of diverticulosis satis- 
factorily, one must find something to account for weakening of the sub- 
mucosal layer. The most exact analogous condition thought of is the ar- 
teriosclerotic aneurysm. In both aneurysms and diverticula, a hollow tube 
is subjected to varying degrees of pressure. In both, lining layers (mucosa 
and endothelium followed by submucosa and subendothelial connective tis- 
sue) are surrounded by layers of muscle and elastic tissue. In aneurysms 
the process begins either in the media or in the intima from which it extends 
to the media, the result in any case being a weakening of the elastic structure, 
while the systoles produce a hammer-like pounding within. In the intestine, 
I am attempting to explain diverticula on something of the same basis : 
changes in connective tissue, loss of elastic tissue, something analogous to 
hyaline changes in the submucosa, and finally hammer-like changes in pres- 
sure due to rapid contractions alternating with periods of complete empti- 
ness. If this assumption is correct, there would seem to be good reason 
for Braitlnvaite’s guess at the parasyphilitic origin of some intestinal diver- 
ticula. Tt also becomes clear why acquired diverticulosis should appear so 
frequently in old people, whose elastic and connective tissue very charac- 
teristically undergo atrophy, even in the skin. 

There would remain for explanation, if the hypothesis should be true, 
why these senile tissue changes should be especially prominent in the jejunum. 
For this I can offer no suggestion unless it may be that this, which is one 
of the most active and glandular portions of the gut, undergoes a selective 
and early degeneration on account of its normally great activity. 

Of course there are to be considered as always the possibility of a hernial 
propensity, which seemed particularly marked in my own case. The ob- 
jection to such an idea is that a great many men have hernias who do not 
have diverticula, while but few women have hernias though they appear to 
be on a nearly even footing with men in diverticulosis. As for the possi- 
bility of hereditary or congenital maldevelopment, though it may be plausible, 
yet these adjectives have served so long to excuse lassitude that consideration 
of them should be altogether omitted until other resources are exhausted. 

Pntlivloyy. Fischer was among the first lo describe the typical atrophic 
and flattened mucosa. In his case there were also leukocytic infiltration, 
increased connective tissue in the serosa combined with round cell infiltra- 
tion, and thickening of the vascular wails. In Sheppe’s case the serosa was 
considerably \hiekcnc<U'and composed of dense fibrous tissue. Miller's 
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somewhat atypical case showed round cell infiltration in the muscular layers. 
Beer describes similar lesions and the findings in the present case also coincide 
with this description. 

Symptomatology. Omitting the questionable cases before alluded to, 
there have been nine of the 32 cases which presented symptoms. In five of 
these, symptoms were relatively inconspicuous, while in the remainder acute 
ileus supervened. Grassberger’s case is not included in these, since the 
symptoms apparently related chiefly to the coincident peptic ulcer. In 
McWilliams’ case the symptoms were definitely those of a mesenteric throm- 
bosis. The remaining three cases which came to operation presented the 
symptoms that might be expected to follow from perforation, obstruction, 
ileus, or abscess. In my own case as in many there was nothing to draw 
particular attention to the bowel, the symptoms being only chronic constipa- 
tion, with perhaps mild pain in the abdomen or discomfort. 

Diagnosis. Differentiation of multiple diverticulosis of the small intes- 
tine is very difficult and must be said to rest upon roentgen-ray studies and 
the elimination of other possibilities. In some cases there have been pal- 
pable sausage-shaped masses situated near the umbilicus, sometimes on the 
left side. Volvulus, intussusception, and malignancy would need to be ruled 
out. Blood counts are apparently not of any great help, though two cases 
are mentioned in which was found an eosinophilia of 3 and 4 per cent. The 
cases of obstruction could not be diagnosed with exactness, since gall-bladder 
disease, appendicitis, volvulus, intussusception, mesenteric thrombosis, and 
the other acute abdominal conditions would have to be. considered. 

Treatment. In many cases one would probably never be aware until 
postmortem examination or barium study had been made that he was treat- 
ing diverticulosis. In those definitely diagnosed without operation, the 
method of choice is probably the medical treatment suggested by Spriggs 
and Marxer: bland diet of low residue and mineral oil lubrication. To this 
might be added an occasional course of bismuth, though it would probably 
be of little use in preventing the development of severe obstructive compli- 
cations. In those patients who present themselves with acute abdominal 
symptoms, the treatment is obviously laparotomy with resection and end- 
; J anastomosis. 

Summary 

1. The literature in regard to intestinal diverticulosis is reviewed. 

2. A new case of multiple diverticula of the jejunum is presented. 

3. A change in classification is suggested. 

4. The etiology 7 of the condition is reviewed and the importance of sub- 
mucosal failure as the chief element in the production of pouches is stressed. 
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ELECTROPYREXIA 

A RESUME OF THERAPEUTIC APPLICATIONS AND 

TECHNICS * 

By Stafford Osborne, B.P.E., and D. E. Markson, M.D., F.A.C.P., 

Chicago , Illinois 

Fever therapy has received the serious attention of investigators in the 
field of clinical research, not only in this country but also abroad. The 
mass of evidence so far presented indicates that fever per se has a definite 
therapeutic value. Its range of application is such that it merits the con- 
sideration of the general practitioner as well as the specialist. Unfor- 
tunately, the many articles dealing with this procedure are widely scattered 
throughout the medical literature. The purpose of this paper, therefore, is 
to review the therapeutic applications of electrically induced fever as well 
as briefly to outline the proper technic indicated in these different conditions. 

The treatment of arthritis by hyperpyrexia was introduced by Markson 
and Osborne 1 in 1931. In their subsequent reports 2 ’ 3 a two years’ ex- 
perience with this therapy is reviewed and the clinical results tabulated. 
Other authors *’ 5 ’ 7 have since endorsed this type of therapy in arthritis. 

Of course, the results depend to a great extent on the type of case selected 
for treatment and this is probably worthy of reemphasis here. The hyper- 
trophic, or degenerative, type is now excluded entirely because of the high 
incidence of associated cardiorenal damage in these patients. They do not 
tolerate electropyrexia well and are subject to such accidents as myocardial 
failure and fibrillation. Cases are now selected from the infectious group 
only as this younger group withstands the high fever without serious danger 
or discomfort. Infectious is here used synonymously with rheumatoid of 
the British, and proliferative, described by Nichols and Richardson. 55 

There are differences of opinion among the various workers regarding 
the height and the duration of the fever curve that should be used in the 
treatment of arthritis. In our opinion, after much experimentation with 
different curves, we have concluded that our best results were obtained with 
a fever of 104° F. sustained for eight hours. There is no danger should 
the fever rise to 105° F. or even 106° F. for a brief period; the impor- 
tant point to remember is not to allow it to fall below 104° F. during the 
treatment. Using this technic with the group of cases reported, 70 per 
cent were decidedly improved, and of these a few had remissions lasting 
from 12 to 21 months. An analysis of the data of those who reported poor 
results shows that they did not follow the technic that was suggested. Their 
patients were subjected to temperatures' of 104° F. for a four-hour period 
or less, which we consider entirely inadequate treatment. With a control 

* Received for publication March 6, 1934. 
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group, 2 using a similar technic, our results were likewise disappointing. 
It must also be borne in mind that our reported cases were selected from the 
intractable group that had failed to respond to any type of treatment, and, 
as we now include the less severe cases, our results are proportionately 
better. This, then, may serve to explain why we find some writers stating 
that they get good results with fever curves of lower level and of shorter 
duration. It may be that the milder cases show as marked an improvement 
with a fever treatment of 103.5° F. for a period of six hours as the more 
severe cases do with the higher fever (104° F.) sustained for eight hours. 

The treatment should be given once weekly and the height and duration 
of the fever should always be determined by the condition of the patient. 
The number of treatments to be given will vary with the individual; one 
will need as few as eight while another may need as many as 20. Each 
patient presents an individual problem and must be prescribed for ac- 
cordingly. 

Warren and Wilson 0 have reported excellent results in the treatment of 
gonorrheal vaginitis and cervicitis. No organisms could be demonstrated 
in many of their patients after one treatment. Those who failed to respond 
to the single fever treatment were subjected to a second, after which they, 
too, in most instances, were entirely free of gonococci and clinically all 
evidence of the disease had disappeared. Prior to the use of fever therapy, 
all of these cases were subjected and found resistant to the usual forms of 
treatment. They used a fever of 106.5° F. sustained for a five-hour period 
as a result of their in vitro experiments on the thermal death time of 
gonococci. 10 The second treatment, when necessary, was given 10 days 
to a month later. 

Feinberg, Osborne and A f remow 11 in 1931 first introduced the use of 
hyperpyrexia in the treatment of intractable asthma and allergic diseases. 
In 1932 Feinberg, Osborne and Steinberg 12 summarized their results with 
42 patients. They selected cases that had failed to respond to the usual 
methods of treatment and had been under their care for a few months to 
several years. These severe chronic asthmatics had one or more com- 
plicating pulmonary conditions such as emphysema, marked bronchitis or 
bronchiectasis. Although they do not advocate this treatment as a cure for 
asthma, yet they have noted complete remissions lasting from several days 
to 10 months in 51 per cent of this group; 29 per cent had improved but 
without remissions. They also pointed out that remissions may be delayed 
for two or three weeks after treatment and that their results should be more 
encouraging with less severe cases. 

They advocate a fever of 104 F. for eight hours given at a four-day 
interval, two treatments constituting a course. When the patient’s condi- 
tio:) will not permit such a sustained fever, a temperature of 103.5° F. 
maintained for six hours still makes it possible to get a satisfactory result. 
The temperature should be kept below 105 F.. although such a fever is 

Dot necessarily dangerous. The treatment should be given with the patient 
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sitting in bed, reclining on a back rest; however, those who are able to lie 
fully recumbent without discomfort are treated in that position. It is 
good practice to have ready a hypodermic syringe containing adrenalin so 
that it can be given without delay in case an attack is precipitated. Very 
cold or ice water should not be given during treatment because it too may 
induce an attack. In reviewing the indifferent results reported by some 
authors 13> 14 in the treatment of asthma by electropyrexia, it is evident that 
they gave insufficient treatment. 

Electropyrexia was first introduced by Neymann and Osborne 15 in the 
treatment of dementia paralytica. The literature now contains the reports 
of 550 paretics that have been treated by electrically induced fever both here 
and abroad. A survey of these reports leads one to the conclusion that this 
form of therapy should eventually supersede the malarial method of treat- 
ment. Various authors have reported different remission rates. This, it 
would seem, points out the necessity of following a definite standardized 
technic. 

First, the selection of patients is important. Best results can be expected 
only in the early cases of neurosyphilis before marked cellular destruction 
has taken place. Late deteriorated cases with marked cell destruction can- 
not be expected to respond. This point is well illustrated by reviewing the 
work of three investigators, namely, Neymann and Osborne, 16 Simpson, 
Kislig and Sittler, 6 and Freeman, Fong and Rosenberg. 17 These articles 
are selected because they serve to show that unless a careful selection of 
patients is made, a uniform rate of remission will not be obtained. 

Second, the fever should be maintained at a given height for a definite 
period of time. Bessemans 10 has determined the thermal death time of 
Treponema pallidum both in vitro and in vivo. The more recent work of 
Boak, Carpenter and Warren ' J0 confirms the in vitro research of Bessemans. 
Neymann, 18 therefore, advocates a fever above 103.5° F. for at least six 
hours, with an additional two hours at 105.8° F. Thus, the fever lasts for 
a period of at least eight hours. A temperature of 106° F. is permitted at 
anv point during the treatment but is usually best tolerated at about the 
fourth hour. Treatments are given twice weekly, and usually, 20 treat- 
ments constitute a course. 

The most extensive work in the treatment of multiple sclerosis by elec- 
tropyrexia was done by Neymann and Osborne, 21 who reported their results 
with 25 patients. They divided their cases into mild, advanced and far 
advanced. Forty-four per cent of the patients treated showed marked 
improvement, while an additional 40 per cent w'ere improved to a lesser 
de°ree. They hold out but slight hope of improvement in the far advanced 
types. Such patients entail a risk in treatment that one is hardly justified 

in taking. 

The temperature in multiple sclerosis should under no circumstances be 
permitted to exceed 105° F. due to the danger of upsetting the heat regulat- 
ing mechanism and thus inducing heat stroke. A satisfactory fever for 
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these patients is 103.5° F. for a period of eight hours. The treatment 
should be terminated immediately, regardless of the duration of treatment, 
when the pulse exceeds 160 per minute, when the respiration is very rapid 
and shallow, or when marked cyanosis is present. With multiple sclerosis 
these danger signs call for very careful consideration and prompt action on 
the part of the physician. Treatment is given once a week, and the number 
required will vary but will probably average between 20 and 30. 

At the present time many agents are advocated for raising body tempera- 
ture, such as hot water baths, electric blankets, superheated air, electric 
light cabinets, radiotherms, diathermy, and a new device called the inducto- 
therm, the latter device using the principle of electromagnetic induction. 
All of these, including foreign proteins, one of us (S. L. O.) has used and 
studied during the past five years. For a comparison of the relative merits 
of many of these methods one is referred to the work of Merriman and 
Osborne. 2 ' In brief, all of the methods can be classified as either external 
or internal heating agents. The inductotherm, radiotherm and diathermy 
use electrical energy which is absorbed by the tissues and transferred into 
heat while the other agents merely conduct heat from the surface of the 
skin, and thus, by conduction, heat the underlying tissues. The slope of the 
normal physiological heat gradients of the body is not disturbed by the 
internal- heating methods. With external applications to the body surface 
these normal heat gradients of the body are reversed. 23 Excessive heat to 
the surface of the body has a marked tendency to upset the heat regulating 
mechanism, thus causing heat stroke. Our experience leads us to favor the 
internally heating methods which do not reverse this natural heat gradient. 

During the past year we have been working with an entirely new device 
called the inductotherm. This seems by far the most satisfactory appara- 
tus introduced. In a paper by Holmquest and Osborne 21 data were pre- 
sented on the heating of electrolytes by high frequency currents. Their 
research showed that the maximum heating effect in an electrolyte having 
the electrical conductivity of physiological salt solution was best secured by 
means of the inductotherm; second, the radiotherm; and third, by dia- 
thermy. 

Johnson, Seupham and Gilbert 23 have demonstrated marked circulatory 
changes as shown by the finger pulse volume wave in the application of 
local heat as well as in fever induced by typhoid injections. It would 
seem that increased circulation may have a rather marked influence on the 
therapeutic results secured whenever fever is used, no matter from what 
source. These authors have also suggested that fever produced by foreign 
proteins is probably of central origin, while fever induced by other physical 
agents originates from the periphery. Studies now being conducted bv 
Johnson, Osborne. Seupham and Coulter 2 '* tend to show that fevers of 
peripheral origin are probably more effective on the finger pulse volume 
wave than fevers produced by foreign proteins. 
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The newer developments in the technic are worthy of mention. For . 
example, the use of a rectal electrical recording or indicating thermometer 
has become an absolute necessity and, in our opinion, the treatment cannot 
safely be given without it. The continuous temperature record constantly 
before one’s eyes has eliminated many of the hazards due to the old method 
of periodic temperature reading. Likewise, the use of the new cuff elec- 
trode, devised by A. C. Jones of the University of Oregon Medical School, 
has added greatly to the comfort of the patient during treatment. Five 
electrodes are used, one around the trunk, one around each thigh, and one 
encircling each leg. These are hooked up to a special block from which a 
connection leads to the diathermy machine. They are easier to apply and 

Table I 


Summary of Technic 



Fever Curve 

Approximate 
Number of 
Treatments 

Frequency 

of 

Treatments 

Selection of Cases 

Disease 

Degrees F. 

Duration 

Hrs. 

Arthritis 

104 

S 

8 to 20 

Weekly 

Infectious (rheuma- 





toid, proliferative) 

Gonorrheal In- 
flation 

106.5 

5 

1 or 2 

2nd treatment 

Vaginitis, cervicitis 





from 10 to 30 
days later 



104 

6 to 8 

2 

2nd treatment 

Intractable bronchi- 





3 days later 

al asthma 

General Paresis. 

103.5 for 6 
crease to 

then in- 
106 for 2 

20 

2 weekly 

Early paretics and 
not too badly de- 
mented patients 

Multiple Scle- 

103.5 never 

S 

20 

Weekly 

Not too far advanced 


above 105 






are of particular advantage with patients who have deformity of the back 
or chest where proper moulding cannot be secured with the larger jacket 
electrodes The only disadvantage of the cuff method lay in the delicate 
construction of the material, necessitating frequent repairs. Kimble and 
Holmquest a7 have overcome this difficulty by the use of a new material 
which insures greater safety and durability. Again, the importance of a 
nrnner conducting lubricant can only be appreciated by those who have had 
considerable experience with electropyrexia. The “ hot spots ” and super- 
ficial scalds so frequently observed have been proved to be due in many 
cases to the lubricant used. Kimble and Holmquesty 3 after much investi- 
gation have developed a conducting jelly which decreases materially this 
distressing occurrence. The patient’s discomfort has been still further 
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lessened by the use of a special zipper-type treatment bag 2 which eliminates 
the excessive weight of blankets necessary for proper heat insulation. 

During the treatment the tremendous fluid loss 22 with the associated 
loss of chloride is partially replaced by liberal amounts of water containing 
six grams of sodium chloride to the liter. This procedure undoubtedly 
lessens the vomiting and the muscle cramps which result from the chloride 
loss, 0 estimated at between 20 to 26 grams during each treatment. For the 
restlessness at the height of the fever, morphine sulphate (gr. Vi) hypo- 
dermically has been found superior to all other sedatives tried. Chloral 
hydrate recommended by Warren and Wilson proved disappointing to us, 
and hyoscine 21 is dangerous because it inhibits the secretion of sweat. 
Furthermore, calmness on the part of the personnel as well as the elimina- 
tion of unnecessary noises and lights tends to lessen the fears of the patient. 

In conclusion, it must be kept in mind at all times that one is treating a 
patient rather than a disease. The fever curves suggested in table 1 should 
be maintained, if possible, but must be modified to meet the individual 
reactions that occur; with the diathermy method such adjustments can be 
easily and rapidly made. Obviously, until one is familiar with the technic, 
only patients offering the least possible risk should be selected. 
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HEMATOLOGICAL RESPONSE OF ADDISONIAN PER- 
NICIOUS ANEMIA TO BREWER’S YEAST * 

By Hollis K. Russell, M.D., Valhalla , N. Y. 

Recently Strauss and Castle 1 postulated that Addisonian pernicious 
anemia is due to the lack of a specific (hematopoietic) reaction between an 
extrinsic, dietary factor (vitamin B^), and an intrinsic factor present in 
normal gastric juice. In Addisonian anemia the lack of the specific 
reaction is due to an absence of intrinsic factor, and the extrinsic factor 
alone will not produce a hematological response. We have tested this 
theory on four cases of Addisonian pernicious anemia and the results form 
the basis of this report. 

Outline of Technical Procedure 

After the diagnosis of Addisonian pernicious anemia was established 
these patients were placed on the regular ward diet without liver for a 
control period varying from three to five days in order to establish the 
level of the reticulocytes prior to beginning treatment. After this had been 
accomplished all four patients were given brewer’s yeast (a rich source of 
vitamin IT) , beginning with one drachm three times a day and increasing 
in three days to two drachms thrice daily. The reticulocytes were followed 
daily to note any hematological response. During the time of adminis- 
tration of the yeast the patients received the regular ward diet without liver. 
After the response obtained by feeding yeast began to recede (except case 
2), three cubic centimeters of parenteral liver extract were given on each 



* K, ;’',r {u:b!;c.iti>>n January 26 , 1936 . 
l-SMiu ih-.- 'UL.ratnry <>; U,r,*.?4ar.'h Hospital. 
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of three successive days and the reticulocytes followed with daily obser- 
vations to determine the type of hematological response. Red corpuscle 
counts and hemoglobin estimations were made at intervals of 48 to 72 
hours during the course of the experiment. 

As seen by the graph, there occurred in all four cases a slight but 
definite reticulocyte response after brewer’s yeast was added to the diet. 
This increase in reticulocytes occurred in five to seven days and the intensity 
of the response varied between 3.2 per cent and 6 per cent. Following 
the administration of parenteral liver extract a second response occurred 
of much greater intensity and duration. The intensity of this response 
varied between 12 per cent (in one case in which the red corpuscle level was 
2.9 million) and 26 per cent. Prior to adding brewer’s yeast to the diet 
the reticulocytes in all four cases averaged 0.8 per cent and were never 
above 1.7 per cent. 


Case I 

S. L., aged 70 years, white, female, widow, American. Diagnosis: Addisonian 
pernicious anemia. Admitted 3/30/33; discharged 4/29/33. 

Brief Summary. Number of relapses: three. Previous treatment: liver diet 
with adequate response. First became anemic three years ago. 

Chief Complaints. Weakness, dyspnea, numbness of legs and feet. 

Positive Physical Findings. Skin showed a yellowish waxy pallor, smooth 
tongue, impairment of vibratory sense over lower extremities. 

Laboratory Data. Urine: no abnormal constituents except positive urobilinogen 
1-20. Blood Wassermann, negative. Chemistry: non-protein nitrogen 31.2 mg.; 
creatinine 1.5. mg. ; sugar 125 mg. ; icteric index 16.6. Red blood corpuscles 2,800,000 ; 
hemoglobin 46 per cent (Newcomer); white blood cells 3,150; volume index 1.46 
(hematocrit). 

The red corpuscles were well filled with hemoglobin and showed a predominance 
of oval macrocytes. Few poikilocytes. 

Gastric analysis: Free hydrochloric acid absent in all fractions. 

Course. Excellent hematological response. Discharged as improved 30 days 
after admission. 


Case II 

W. K., aged 60 years, white, male, single, American, laborer. Diagnosis: Ad- 
disonian pernicious anemia. Admitted 2/6/33. Discharged 3/25/33. 

Brief Summary. Number of relapses: one. First became anemic six months 

ago. 

Chief Complaints. Substernal pain, edema of ankles, epigastric distress, numb- 
ness of hands and feet and diarrhea. These appeared gradually during the past six 
months. 

Positive Physical Findings. Skin showed an icteric pallor, petechial hemorrhages 
arms and hands, smooth tongue, and loss of vibratory sense below knees. 

Laboratory Data. Urine: no abnormal constituents except positive urobilinogen, 
dilution 1-30. Blood Wassermann, negative. Blood chemistry: icteric index 40; 
red blood corpuscles 1,360,000; hemoglobin 34 per cent (Newcomer); white blood 
cells 4,400; color index 1.3; volume index 1.9 (hematocrit). 

The red corpuscles were well filled with hemoglobin and showed a predominance 
of oval macrocytes. Numerous poikilocytes and a few erythrobiasts were present. 
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Gastric analysis showed a low total acidity and no free hydrochloric acid in any of 
the fractions. 

Course. Excellent hematological response. Patient discharged as improved 47 
days after admission. 

Case III 

W. T., aged 66 years, white, male, married, American, salesman. Diagnosis: 
Addisonian pernicious anemia. Admitted 4/2/33. Discharged 6/5/33. 

Brief Summary. Number of relapses: four. Previous treatment: liver diet 
first, two relapses; parenteral liver extract last, two relapses. First became anemic 
three and one-half years ago. 

Chief Complaints. Weakness, shortness of breath, pallor and numbness of hands, 
failing eyesight. 

Positive Physical Findings. Skin a yellowish pallor, smooth tongue, impaired 
vibratory sense below the knees. 

Laboratory Data. Urine: contained a trace of albumin and urobilinogen in 1-30 
dilution. There were no other abnormal constituents. Blood Wassermann, negative. 
Blood chemistry: icteric index 11.1; red blood corpuscles 1,900,000; hemoglobin 39 
per cent (Newcomer) ; volume index 1.29 (hematocrit). 

The red corpuscles showed a predominance of oval macrocytes and a few 
poikilocytes. Eye consultation revealed early degeneration of the retina. Gastric 
analysis showed a low total acidity with no free hydrochloric acid in any of the 
fractions. 

Course. Excellent hematological response. Eye condition improved rapidly as 
his general condition improved. Discharged as improved 37 days after admission. 


Case IV 

A. W., aged 52 years, white, female, married, American, housewife. Diagnosis: 
Addisonian pernicious anemia. Admitted 3/2/33. Discharged 4/13/33. 

Brief Summary. Number of relapses: one. Previous treatment: liver diet. 
First became anemic three and one-half years ago. 

Chief Complaints. Epigastric distress, attacks of diarrhea, periodic burning of 
tongue, weakness, marked ataxia and inability to use legs. 

Positive Physical findings. Skin a lemon color, tongue smooth, ataxic move- 
ments of hands and feet, loss of vibratory sense from mid-thigh downward. Skin 
anesthesia from sacrum downward. 

Laboratory Data. Urine: no abnormal constituents. Blood Wassermann, nega- 
tive. Blood chemistry: icteric index 12.5; red blood corpuscles 1,300,000; hemoglobin 
25 per cent (Newcomer); white blood cells 4,200; volume index 1.36 (hematocrit). 

Morphology of red corpuscles: Predominance of oval macrocytes, many poikilo- 
cytes, slight polychromada. Gastric analysis: Low total acidity with no free hydro- 
chloric acid in any fraction. 

Course. Kxeellent hematological response. Hospital da vs 21. 


Discussion 

Judging by the increase in reticulocytes, generally accepted as a guide 
to the eU.cacy of treatment hi Addisonian anemia, - all four cases responded 
to brewer s yeast. While the therapeutic importance of our results seems 
sl/^ut, } e t they ate interesting because definite hematological response fol- 
lowed the .'•ole administration of Castle’s extrinsic factor. We intend to 
the limitation uf "extrinsic factor” alone in maintaining remissions. 



Table I 

Blood Response of Addisonian Anemia to Brewer’s Yeast and Parenteral Liver Extract 
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From the results as outlined one of the following conclusions seems 
unavoidable : 

1. That the gastric secretions of these four cases of Addisonian anemia 
contained some intrinsic factor but insufficient to prevent symptoms of the 
disease, or 

2. That small amounts of the specific product of extrinsic and intrinsic 
factors were present and administered in the brewer’s yeast, or were present 
in all four of the patients (possibly stored in the body due to previous 
treatment), in amounts insufficient to prevent symptoms and were activated 
by the large amounts of yeast which these patients received, or 

3. Castle’s explanation is not correct and small amounts of extrinsic 
factor (brewer’s yeast) alone are capable of stimulating hematopoiesis. 

It seems likely that many cases of Addisonian pernicious anemia contain 
lesser amounts of the intrinsic factor than are necessary to prevent the devel- 
opment of the disease but are not entirely devoid of it. The symptoms are 
then the result of a quantitative rather than an absolute lack of the factor. 
Spontaneous remissions, which are a characteristic of the disease, would 
seem to indicate this must be true. Such a partial deficiency may have been 
present in the four cases here reported and their response may have been the 
result of such a mechanism as Castle postulated. 

Conclusion 

Four typical cases of Addisonian pernicious anemia are reported in 
which a reticulocyte response followed the administration of brewer’s 
yeast (extrinsic factor of Castle). 

1 he author wishes to express his appreciation to Dr. Gilbert Dalldorf and Dr. Joseph 
Connery lor valuable suggestions in the preparation of this paper. 
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t?'5?T'RRNAL trauma in relation to ulcer of 
external^ rau mach and duodenum , 

report of five cases 

By Irving Gray, M.D., F.A.C.P., Brooklyn, N. Y. 

OrspiTE the fact that our knowledge of the pathogenesis of peptic ulcer 
strains in the field of 

upon to decide whether 01 n0 TlSetically if would appear that a strong 
formation of a peptic ulcei. - trie area might lead to changes 

blunt force suddenly of ulcer. The 

witlnn the gastuc Mai _ h question: Did the trauma act 

S£ L trauma act in the nature 

of a revealing incident of preexisting disease. 

Literature 

• • U „ A moricTii literature on the subject there is a paucity 

In reviewing the / ‘ ciders the importance of this subject, 

that is quite striking when on ^ rted a case D f traumatic ulcer of 

Recently Crohn and J > > J ^ i$ as folloW s : A woman, aged 
the duodenum. A »«et ier . A tarry st ool was noted twenty- 

45, was forcibly street in P » after the accident the patient vomited 
four hours latei and torty ei* lo d symp toms strongly suggestive 

blood. Subsequent y ie P t k a m0 nth after the accident and 

of duodenal ulcer, and roen ^ of the duodenal bulb. Two 

^ p- £nted aU the features of a ,rue 

logical Association i -> Lad-long from the back of a moving auto- 
aged 16 years, who had Me . head o „ ^ spa re tire rack. The 

mobile, striking the e P l S as “ 1931 and he was first seen at the Mayo Clinic 

accident happened iiU3ctoberPLl,^ ^ ^ ie d no actual 

in March 1932. ™ contusion of the upper left abdominal wall 

pa in although he e rema inder of the day. Within twenty-four 

and he did not feel " e ^ ^ mQst marked on exertion, so that 

hours e P lg ^ a f felled to discontinue all work, attendance at school 
he eventual was P Aggravation of the pain was not caused by 
and participation in P * had had occasional left epigastric 

taking food. Shortly after he mju ry ^ ^ lasted for an 

:ri“ ~ 

Dec. 27, 1933. 
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hour or so and disappeared befor^ t he next mea l } S o that he was always 
free of pain at meal time. Fivg mon ths had passed since the injury, the 
above symptoms persisting oft on> when, after a heavy day’s work on 
the farm, he had recurrence of ejig as tric pain and noticed tarry stools. On 
the two following days he wasV 0 f p a i n . Then the pain became more 
marked and was asspri?JT r \ .^i^mrst, massive hemorrhage from the stom- 
ach, syncop.e-*nd shock. Following this hemorrhage the pain disappeared 
uoy was brought to the clinic. 

“ Roentgenoscopic examination, March 21, 1932, gave clear evidence of 
a penetrating ulcer on the lesser curvature, above the incisura angularis. 
Three days later, after administration of histamine, there was a great deal 
of secretion, maximal total acidity was 106 units, and free hydrochloric 
acid, 94 units (titration with tenth normal sodium hydroxide). Because 
the patient was young and the symptoms of recent onset, operation was 
deferred and intensive treatment undertaken. He was placed in the hospital 
and made a favorable response. Successive roentgenographic examinations 
disclosed gradual diminution in the niche, and April 16, 1932, no defect 
was demonstrable. The boy was dismissed to follow a regimen of am- 
bulant patients with ulcer. He has been so well since that time that we 
have not been able so far to get him to return for reexamination, although 
he lives just across the border in a neighboring state. 

“The fact that the usual type of chronic gastric ulcer is uncommon in 
youths, and that the ulcer promptly disappeared under treatment, tends to 
support our opinion that the lesion was of recent and traumatic origin.” 

The foreign literature, especially the French and the German, is replete 
with illustrative cases and references on the subject of traumatic ulcer. In 
discussing gastric injuries following strong blunt force, Rehn 3 divided these 
injuries into: 


1. Tears of the serous coat. 

2. Injuries to the serous-muscular coat. 

3. Separation by hematoma formation between the muscular layers and the 

mucosa. 

4. Tears of the mucosa. 

5. Penetrating ruptures. 


Stern ‘ adds a sixth type of injury, namely, compression of the stomach 
not resulting in macroscopic tears. 

Petit 3 reported 73 cases of traumatic gastric ulcer. In his series the 
diagnosis was based upon history of accident and gastric symptoms, espe- 
cially gastric hemorrhage. In the absence of roentgen-ray confirmatory 
evidence the diagnosis of traumatic ulcer is open to serious question. 

Duplay." Letibe,' and M. Strauss s have each reported individual cases 
i'i traumatic peptic ulcer. In each instance the patient made an uneventful 
recovery and the diagnosis was based on clinical symptomatology and not 
Confirmed by roentgen-rav. 
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A review of the entire foreign literature is contained in the third edition 
of Richard Stern’s s textbook. The first case in which the origin of gastric 
ulcer was attributed to abdominal injury was published by Potain, 10 in 
1856. The onset of clinical symptoms, in a woman of 60 years, immedi- 
ately after she had received an abdominal injury, the persistence of gastric 
symptoms for eight years and autopsy confirmation of an ulcer on the lesser 
curvature penetrating into the pancreas, all combined to make the diagnosis 
of a traumatic gastric ulcer probable. 

Experimental Production of Peptic Ulcer by Trauma 

Animal experimentation was done by Ritter, 11 V anni 12 and Gross, 13 
to see if gastric ulcer could be produced by external trauma. Ritter struck 
a dog with a hammer in the gastric region and four days later at autopsy 
found a hemorrhagic elevation of the mucous membrane the size of a 
quarter. This elevation was surrounded by an extravasation of blood. 
Microscopical examination showed a separation of the mucosa and sub- 
mucosa by an hematoma. Ritter concluded that the peptic action of gastric 
juice would have produced an ulcer in a short time. This question is open 
to a great deal of doubt, for in subsequent animal experiments of similar 
nature Quincke and Daettwyler, 11 Griffini and Vassale 15 and Matthes, 10 and 
others showed that the mucous membrane injuries healed quickly. 

In experimental work done oiPrabbits, V anni 12 proved that when the 
animal’s stomach was filled with food, trauma readily produced tears and 
hemorrhage of the mucosa and submucosa. In a second experiment, re- 
peated daily injuries to the area of the stomach filled with food showed in 
some animals hemorrhages in the mucosa and submucosa one to three weeks 
after the injury and in others nothing abnormal was found. In a third 
series of experiments, in rabbits that had not been fed for three days, this 
author found in one animal out of six, evidence of a localized ulceration 
after severe injury to the stomach area. These experiments were repeated 
by Gross, 13 whose findings were in the main similar to those of Vanni. 

Although these experiments were rather crude and in no instance was a 
true ulcer produced, nevertheless it was shown that when the stomach was 
full, tears of the mucous membrane and hemorrhage into the walls of the 
stomach were more frequent than when the stomach was empty and further 
that the natural tendency after such trauma was toward healing. 


Case Reports of Traumatic Acute Peptic Ulcer 

Case I 

A female adult of 31 was in a taxicab collision in March 1932. She could not 
remember the exact details of her abdominal injury but stated that she received severe 
contusions of the upper abdomen. Within 24 hours after the accident she began 
vomiting blood and noticed that her stools were tarry. For a period of two weeks 
after the accident hematemesis would occur almost daily and the stools were con- 
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tinuously black. She had frequent abdominal pain and distress after meals. The 
patient denied ever having had any gastric complaints prior to her accident. Roent- 
gen-ray examination, 17 days after the injury, showed a defect in the region of the 
pylorus and a defect in the duodenal cap with a minimum gastric residue at the end 
of six hours. The subjective symptoms of pain immediately after the intake of food 
with occasional vomiting and tenderness in the upper epigastrium persisted for almost 
a year after the accident, when the patient first came under my observation. A second 
fluoroscopic and roentgen-ray study of the stomach had been made nine months after 
the original study and both the stomach and the duodenal bulb were reported as being 
normal. The six hour study showed a small residue in the pyloric end of the stomach. 
When I saw the patient approximately one year after the accident she was still com- 
plaining of distress after meals and occasional attacks of vomiting. The physical 
examination was essentially negative except for tenderness in the epigastrium and a 
slight secondary anemia. Repeated examination of the stool failed to show occult 
blood. A fluoroscopic and roentgen-ray examination of the gastrointestinal tract 
was entirely negative except for a colonic hyper-motility at the end of six hours. 
There was no gastric residue present at this examination. 


Case II 

A male adult of 37, who had never had previous digestive complaints, sustained an 
injury to the epigastrium in the spring of 1933, when he was forcibly struck by a 
wooden plank. Within 24 hours he began to complain of epigastric pain with dis- 
comfort after meals and occasional vomiting. There was no hematemesis. Roentgen- 
ray study, one month after the accident, revealed a persistent irregularity on the 
mesial aspect of the duodenal bulb. His subjective symptoms gradually abated and 
when I saw him three months after his accident the only finding, on examination, was 
tenderness in the right epigastric area. Roentgen-ray study, at this time, showed a 
normal stomach and duodenal bulb. Reexamination two months later confirmed the 
finding of a normal stomach and duodenum. The gastric symptoms had entirely 
subsided. 

Case III 


A male adult, 41 years of age, in January 1932, received a crushing injury to the 
upper abdomen when he was caught between the steering wheel and the body of a 
truck, in an automobile accident. The accident occurred about one-half hour after 
the noon-day meal. Within a few hours he began to complain of persistent dull pain 
in the epigastrium. This dull pain continued for several weeks and was associated 
with discomfort after meals. There was no vomiting but during the first weeks after 
his accident the stools were tarry. Roentgen-ray studies of the stomach, three weeks 
after the injury, were reported as negative. There was persistent gastric distress, 
and a second examination done two mouths after the accident showed evidence strongly 
suspicious of an ulcer on the lesser curvature of the stomach. A third roentgen-ray 
study four months later showed no evidence of a gastric ulcer, but the report stated 
that there was marked increase in tonus and peristaltic activity. At the end of four 
hours the stomach was entirely empty and the head of the barium meal was in the 
sigmoid. I first saw this patient seven months after his accident because of the con- 
tinued distress after eating even the simplest foods. Other than slight tenderness in 
the epigastrium the examination was entirely negative. The roentgen-ray study 
-showed no evidence of gastric or duodenal disease. 


I hese cases are 
running a short o 

presentee oi bleu*.! it; 


reported as examples of acute traumatic peptic ulcer 
'ursc. The roentgen-ray findings associated with the 
: tile stool during the first week after the accident (case 
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3) were strongly indicative of an acute traumatic peptic ulcer. The afore- 
mentioned three cases are classified as “ acute traumatic peptic ulcer with 
recovery ” in view of the history of accident, the clinical progress and the 
roentgen findings. 

Peptic ulcer following trauma and confirmed by autopsy has been re- 
ported in recent years. 

Fertig 17 cites the case of a young man aged 28, who was kicked in 
mid-abdomen by a horse. Operation two and one-half hours after the 
accident seemed imperative. The abdomen was opened but no lesion of 
the stomach could be discovered. Several weeks later death occurred due 
to excessive hematemesis. Postmortem examination revealed the presence 
of four small ulcers on the lesser curvature. An eroded artery in the 
depths of the largest ulcer was held to be responsible for the massive hemor- 
rhage which caused death. 

A young man of 21 was knocked down by a bull and kicked in the right 
side of the thorax and abdomen. The patient was observed by Haus- 
brandt, 18 who investigated the case not only clinically but also histologically. 
Immediately after the accident this young man developed intense pain in the 
epigastrium and board-like rigidity of the abdomen. An operation was 
performed on the following day which showed a rupture of the left hepatic 
lobe. The liver was sutured and drained. On the subsequent days, there 
was pain in the abdomen and sensitiveness to pressure, especially on the right 
side. When the gauze was removed from the drain, bile flowed out freely. 
Assuming die presence of a biliary peritonitis, Hausbrandt made another 
laparotomy and found that the bile came from beneath the liver out of a 
gap in the lesser omentum. The liver suture was intact. Four days later 
the patient died of bronchopneumonia. An autopsy revealed a blood clot 
the size of a fist and some liquid blood in the stomach. On the antero- 
posterior surface of the stomach, three large and several small ulcers were 
found which were irregularly distributed and had jagged edges. The mu- 
cosa which had a blackish, brownish friable base, projected over these ulcers. 
The lesser curvature and pyloric region were devoid of them. Histological 
examination showed that these ulcers extended into the submucosa, which 
was thickened to two and one-half times its normal size. There was a great 
deal of cellular infiltration and several small hematomas. The bases of the 
ulcers were densely infiltrated with leukocytes and the upper layers reduced 
to fibers. In one ulcer, three cross-sections of the artery were seen to lead 
toward the base with walls densely infiltrated with leukocytes. The lumen 
contained thrombi which were rich in leukocytes. The bases of the two 
ulcers contained a brownish pigment. Hausbrandt believes that tire ulcers 
arose from bruising of the gastric mucosa with consequent digestion of the 
injured part and sloughing through demarcation. 

As evidence of the rapidity with which ulcer formation in the duodenum 
mav occur following trauma the case reported by Gruber 10 is of great 
interest. A man of 39 was struck by a falling body and died 60 hours later 
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from injuries to the abdominal thoracic organs. At autopsy a fresh bleeding 
acute ulcer was found in the duodenum. 

Chronic Peptic Ulcer Caused by Trauma(?) 

Case IV 

In October 1931, a man, aged 28 years, forcibly struck his upper abdomen against 
the edge of a table. Within a few hours after this accident he began to vomit and 
had persistent epigastric pain. Examination shortly after injury showed evidence of 
a contusion of the muscles in the epigastric region with abrasions of the skin. Pain 
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was almost constant and was aggravated for the first few weeks by the intake of food. 
The vomitus did not contain any blood and occurred after meals. Six weeks after the 
injury a roentgen-ray study showed definite and persistent deformity of the duodenal 
bulb with a minimal gastric six hour residue. Gastric symptoms persisted and at the 
end of four months when the patient first came under my observation he presented a 
typical symptom complex of a duodenal ulcer. The intake of food would relieve 
the pain. Within one to two hours pain would recur and was again relieved by food 
or alkali medication. There was no previous history of any gastric disturbances. 
This man was seen by me at frequent intervals for a period of 18 months. Repeated 
roentgen study showed a characteristic deformity of the duodenal bulb. At times 
there was a persistent niche on the lesser curvature of the bulb highly suggestive of 



Fig. 2. Series II. 


a penetrating ulcer. At times the symptoms were such as to suggest impending 
perforation. ° The pain was quite marked and the epigastric tenderness persisted. 
P-iin in the back, in the region of the lower thoracic vertebrae, suggested the possibility 
of penetration into the pancreas. Operation was refused. 

In reporting this case as one of chronic duodenal ulcer caused by trauma 
a question mark was placed after the word trauma because it is difficult to 
state whether trauma produced the ulcer or acted as an aggravating factor 
of preexisting ulcer disease. There was no previous history of gastric 
disturbances but of course the absence of symptoms does not preclude the 
presence of a preexisting ulcer. This man was hyper-sensitive to pain by 
the styloid pressure test of Libman, 20 and in view of the work reported by 
Crohn 21 on pain sensitivity in relation to ulcer it would appear reasonable 
to state that if this man had had a duodenal ulcer prior to his accident he 
would have manifested symptoms of his disease. When I saw the patient, 
however, the factor of compensation played so important a part that it was 
difficult correctly to evaluate the degree of sensitivity. 
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The question in this case is whether or not the single trauma which this 
man sustained initiated the pathological process which led to ulcer forma- 
tion or whether a latent ulcer was aggravated and became active. This 
question is all important; for in the settlement of each case much depends on 
whether or not injury produced or aggravated the existing process. The 
adjudication of traumatic ulcer is made difficult by the fact that peptic ulcer 
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I'jc. 3. Series III. Number 1. 

exists without symptoms. Spontaneous perforation or hemorrhage is fre- 
quently the first evidence of ulcer disease, in view of these facts well 
known to the medical profession, and especially, in view of the excellent 
power of the gastric mucous membrane to regenerate (as proved by the 
remits of present day gastric surgery) it becomes extremely hazardous to 
-ay that trauma can produce a chronic peptic ulcer. 

hunger and Maiiucus have specified certain postulates that must be 
-atisfivd before trauma can he held as the cause of ulcer. 
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Postulate 1. Proof of the absence of gastric disease prior to the ac- 
cident. 

2. The trauma must be severe and localized to the epigastric 
region. 

3. The immediate onset of symptoms. 

4. The continuation of symptoms and signs that point to 
gastric ulcer. 



Fig. 4. Series IV. Number 1. 


The proof of the absence of gastric disease prior to the accident must be 
furnished by the injured person, and quite naturally that is frequently im- 
possible. If an individual has no symptoms he assumes that he is well and 
does not consult a physician. Even if perchance that ideal condition pre- 
vails in which every individual does have a health examination each year, 
fluoroscopic and x-ray studies of the stomach would have to be done to 
prove the integrity of the gastric mucous membrane. Postulate 1, namely 
“ proof of absence of gastric disease ” can only be obtained by laboratory 
procedures. We all have learned that the presence or absence of gastric 
symptoms is no true index of gastric disease. Under a strict interpreta- 
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tiou of the postulates advanced by the above named authors few cases would 
be held compensible. 

In the literature one finds a moderate number of case reports in which 
external trauma was held to be the responsible agent for the production of 
a chronic ulcer of the stomach. Recently Ramond and Chene 23 reported 
two such cases. In their cases, however, as well as in the case reported by 
Gerendasy, 2 ' 1 we must assume that the absence of digestive symptoms prior 
to the accident is synonymous with the absence of gastro-duodenal disease. 

Griffiths 25 reports a case of trauma as the cause of chronic gastric ulcer 
confirmed by surgery. A laborer, aged 58, was struck in the epigastrium 
by the handle of a spade while unloading brick dust. He was transferred, 
immediately to the hospital where he collapsed and vomited blood-stained 
material. An exploratory laparotomy done six weeks after the injury 
showed the presence of an ulcer a quarter of an inch in diameter, on the 
anterior aspect of the stomach near the pylorus and lesser curvature. There 
were no adhesions to the stomach and the wall of the ulcer was slightly 
indurated. Difficulty with the anesthetic and cessation of breathing pre- 
vented surgical intervention. About six weeks later the patient had a 
recurrence of hematemesis and a month later a second operation was per- 
formed. The stomach was now found to have several adhesions to the 
abdominal wall and to the liver. The ulcer was slightly larger than when 
first seen and the contiguous gastric wall was indurated over a greater area. 
Posterior gastro-jejunostomy was performed and the vestibule of the 
stomach and pylorus excised. The patient made an uneventful recovery. 
Histological examination showed no evidence of malignancy. Griffiths 
goes on to state that the patient had suffered for a short period from in- 
digestion four years prior to the accident. He further states: “When 
first examined 1 thought his condition was in all probability due to hemor- 
rhage from a chronic gastric ulcer which in some way had been injured at 
the time of the accident, but in view of the fact that at the first operation, 
six weeks after the original accident, there were no adhesions in the region 
of the ulcer and there was little induration of the surrounding tissue, 
whereas at the second operation three months later, there were several 
adhesions in the neighborhood of the ulcer which had increased in size and 
its margins become much more indurated, it seems to me Iikelv that when 
first -ecu the ulcer was in a comparatively acute stage and in all probability 
started at or about the time of the accident.” 


In view of the history of digestive disturbances four years prior to the 
accident, it is possible that trauma acted as a revealing cause of an existing 
di.-vcoe. Aggravation of preexisting disease cannot be excluded. 
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the older literature there are several reports in which the diagnosis of 
e peptic ulcer was made following trauma. The most interesting 
as that reported by Potain, 5 '' of which mention has already been made. 


dnlein ’ reported two cases in which he described duodenal ulcer as 


trauma, In the first case described, a voting man of 24 
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thrown from his horse, his abdomen striking the pommel. Within 24 
hours he developed severe pain after meals. Vomiting set in four weeks 
later. Four months after the accident the patient first came under the ob- 
servation of Kronlein. There was marked gastric dilatation and epigastric 
tenderness. At operation eight months after the accident a stenosing ulcer 
of the pylorus was found and a resection was undertaken but death followed. 
At autopsy an ulcer of the duodenum with stenosis of the lumen was found. 
In this author’s second case a man, aged 48, was struck in the abdomen by 
the handle of a pitch fork and was operated upon approximately three 
months later because of marked vomiting and loss of weight. The pylorus 
was resected because of suspicion of carcinoma. The specimen showed a 
healing pyloric ulcer. 

Stern 1 reports the case of a 33 year old laborer who fell against a piece 
of machinery, striking himself forcibly in the upper abdomen. He vomited 
the day after his injury and five days after the accident the vomitus con- 
tained small amounts of blood. For a period of eight months thereafter he 
continued to complain of pain in the stomach region especially after eating 
solid foods. Epigastric tenderness persisted. The continuance of sub- 
jective symptoms was suggestive of chronic ulcer disease. 

A 46 year old man, who had never had any digestive symptoms, was ob- 
served by Gross, 13 immediately after having been kicked in the abdomen by 
a cow. Several hours later he vomited blood. This recurred the following 
day. Tenderness in the epigastrium was marked. Four days later the first 
evacuation was found to contain a great deal of blood. From the tenth to 
the twentieth day the stools were again bloody although the gastric symp- 
toms had practically disappeared and the epigastric tenderness was very 
slight. Although most of the symptoms abated within three months, 
subsequent inquiry revealed the fact that later on he had frequent gastric 
disturbances associated with attacks of bloody vomiting. 

In the case reported by Theim, 27 a 47 year old worker with a history of 
excellent health was kicked in the stomach by a cow. Severe pain in the 
abdomen followed shortly thereafter but gradually disappeared only to recur 
within a few days. On the eleventh day he had sudden nausea and severe 
bloody vomiting. This repeated itself frequently during the following few 
days and was accompanied by marked tenderness in the region of the 
stomach. After 10 months, tenderness on pressure in the region of the 
pylorus was still present. Palpation showed increased resistance in this area. 

Levig 2S reports a case of a 40 year old sentinel who fell in such a manner 
that the butt of his gun hit him in the stomach. The impact was so strong 
that the handle of the gun was broken. Subsequently the patient had pain 
in the epigastrium which lasted for about eight days and was aggravated by 
the intake of food. There was no vomiting. Pain gradually disappeared 
but after a lapse of several months recurred and was associated with re- 
gurgitation, heartburn and distention. Later vomiting began, occurred five 
to six hours after meals, was said to be dark brown in color and had a 
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bitter taste. Approximately one year after the accident he was seen by the 
author, who obtained the history as outlined above. Further information 
revealed that the patient had recently fainted and that he was vomiting 
frequently, often with blood, and that there was increasing pain. Physical 
examination showed a pale, emaciated individual with exquisite tenderness 
in the pyloric area and the presence of epigastric hernia. The vomitus 
showed a weak HC1 reaction and contained lactic acid, yeast and sarcinae. 
The patient’s condition improved with rest in bed and dieto-therapy but 
there was occasional vomiting of a coffee-ground like substance. The 
vomitus and stool both contained blood. The possibility of carcinoma was 
considered in view of the presence of lactic acid and the coffee-ground 
vomitus. Operation was not performed. By observing his diet and with 
the institution of frequent gastric lavage, improvement was gradual and 
one year and a half later this author states that “ the patient now looks 
healthy and has no further gastric difficulties.” 

P. Miiller reports a case in which a 45 year old male fell approxi- 
mately nine feet from a ladder. He was found unconscious with blood on 
his beard and about a cupful of blood beside him. Upon regaining con- 
sciousness he complained of severe pain in the epigastric region. After 
several weeks’ rest in bed, soft diet, etc., he recovered sufficiently to go back 
to light work. Shortly thereafter he began to have nausea and bloody 
vomiting. Since then there has been a recurrence of hematemesis approxi- 
mately every two months for a period of five years. Five years after the 
injury he was admitted to a hospital complaining of dull pain in the upper 
abdomen. Pressure elicited tenderness especially in the left epigastric area. 
He had two attacks of bloody vomiting during his stay in the hospital. 
After 10 years it was reported that vomiting still continued every seven or 
eight weeks and was preceded by anorexia, nausea and bitter taste. Vomit- 
ing would relieve the symptoms. The epigastric area continued to be sensi- 
tive and the patient continued to live on a light diet. 

These case reports, from a clinical point of view, were considered in- 
dicative of the possibility of a chronic peptic ulcer having been initiated by 
external trauma. In the absence of roentgen findings or surgical inter- 
vention it is difficult correctly to evaluate the role which trauma played as a 
factor in the production of these gastric symptoms. 


Aggravation of Ulcer Disease by Trauma 

There can be no difference of opinion as to the question of trauma 
aggravating a peptic ulcer known to exist. The changes that follow may 
be mild or severe depending upon the character of the blow and the extent 
’>i g.otric injury. As evidence of the severity and duration of symptoms 
re.njUmg from epigastric injury in an individual known to have duodenal 
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•tie tollu’.vmg case mav be cited: 
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Case V 

A male adult of 52 was operated upon for a duodenal ulcer 17 years prior to his 
accident. A gastro-enterostomy had been performed and the patient lived in comfort 
until November 1931, when he was struck in the upper abdomen by an iron bucket. 
Immediately thereafter he developed severe pain and within 24 hours began to vomit. 
Vomiting persisted for a period of two weeks upon the intake of any fluid or food 
whatsoever. The vomitus was bitter in taste, greenish in color and occasionally blood 
streaked. I first saw the patient approximately one year after his accident, at which 
time he was still complaining of epigastric pain and was vomiting at least once a day. 
Roentgen-ray study on several occasions during the year, following the accident, 
showed a well functioning gastro-enterostomy and a constantly deformed and con- 
tracted duodenal bulb. The stomach was hyperactive and usually emptied within an 
hour. There was no evidence of an ulcer along the lesser curvature of the stomach 
nor was there any evidence of a gastro-jejunal ulcer. Physical examination in No- 
vember 1932 (one year after the accident) was essentially negative except for evident 
under-nutrition and the presence of exquisite tenderness in the right epigastrium. 
During the past 13 months that this patient has been under my observation there have 
been periods of improvement lasting several weeks. The symptom complex of duo- 
denal ulcer as described by Moynihan 30 was quite distinct but was less active during 
these periods of regression. Recent roentgen-ray studies continue to show a de- 
formed bulb and on fluoroscopic examination a small stream of the barium is to be 
seen passing through the pylorus and into the duodenum. Pain 30 minutes to one 
hour after meals is still a prominent symptom and vomiting occurs when too much 
food is taken. Epigastric tenderness is still present. 

Trauma in this case undoubtedly aggravated a healed duodenal ulcer 
and in addition disturbed the motor mechanism of the duodenal loops ad- 
jacent to the gastro-enterostomy, producing disturbances in the motility, 
responsible for the vomiting. This man had been free of all symptoms for 
a period of 17 years prior to his injury. External trauma in this case is 
distinctly responsible for the aggravation of a known preexisting ulcer. 

Symptoms and Progress 

The symptoms most frequently present are those associated with local 
injur} r . If the trauma is severe there may be general evidences of shock. 
Epigastric pain and tenderness are most frequently due to abdominal muscle 
injury. If gastric symptoms such as nausea, discomfort after meals and 
vomitin 0 ' follow, then it is not uncommon to find pain and tenderness a 
pronounced feature long after the muscle injury has subsided. Vomiting 
is probably the most frequent complaint. The presence of blood in the 
vomitus or in the stool is indicative of mucosal injury. In practically all 
of the cases reported in the literature peptic ulcer following trauma occurred 
on the lesser curvature of the stomach. The danger of gastric injury fol- 
lowing external trauma is greater when the stomach is full. This has been 
shown both by animal experimentation and clinical observation. 

Hematemesis may occur either immediately or several weeks after injury 
and the severity of bleeding is in no way parallel to the extent of gastric 
trauma In the opinion of Stern, 4 the absence of hematemesis does not 
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speak against the presence of gastpc injury. Occasionally the cause of a 
massive gastric hemorrhage cannot be found at postmortem examination. 
Even when gastric hemorrhage c/ccurs after trauma, autopsy may fail to 
reveal the cause of hemorrhage.^/ 'Weimann 111 reports two cases of epigastric 
trauma followed by hematemesls which recurred at intervals for many years 
and at autopsy cause for the hemorrhage was not found. 

From personal observation of the five cases reported above, symptoms 
such as distress after meals, with pain occurring from 10 minutes to two 
hours after the intake of food, persisted for many months after the ac- 
cident. Epigastric tenderness and muscle spasm were frequently found 
and varied in intensity and duration. It was difficult to evaluate correctly 
the alleged symptoms because in each case the factor of compensation played 
a dominant role. 

The onset of the digestive' symptoms usually occurs immediately or 
very soon after the injury. It seems rather misleading to attempt to build 
a symptomatology upon the basis of assumed pathological changes. It is 
reasonable to state that a hemorrhagic infarct precedes hemorrhagic erosion 
and ulcer formation. This infarct may be due to local circulatory disturb- 
ance, thrombosis, embolism and vasoconstrictor influences as pointed out by 
Silberstein. 3 * These circulatory disturbances may be interpreted according 
to the neurogenic theory of von Bergmann, 33 as brought about either by 
spasm of the arterial wall, or by spasm of the muscular coats of the stomach 
preventing the venous outflow or causing a transitory occlusion of the 
arterial flow. 


Admitting the possibility of a hemorrhagic infarct and circulatory dis- 
turbance in the stomach following trauma, the question that immediately 
arises is whether or not ulcer can be produced by secondary infection or by 
the destructive action of gastric juice. Without entering into a discussion 
of constitution in relation to disease it may logically be asked: Can the 
application of a strong blunt force to the epigastrium produce a peptic ulcer, 
in an individual who has an ulcer diathesis? In the report of 200 cases of 
peptic ulcer, Friedenwald 31 noted that there was a history of trauma to 
the abdomen in 2 per cent of this group. Mattisson, 3 ''* in his report of 25 
cases of traumatic, ulcer, states that in his opinion 1.5 per cent of all peptic 
ulcers have some traumatic insult before the onset of symptoms. The 
onset of symptoms in all these individuals would seem to point more toward 


external trauma as revealing preexisting disease rather than as the’eausative 


factor of such disease. 


Summary 

Five cases have been reported in which trauma played an important part 
either in the production or aggravation of preexisting ulcer disease. Three 
<>i then: hve caws were diagnosed as acute traumatic peptic ulcer on the 
bads of epigastric injury, the presence of blood in the vornitus or stool or 
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both, with roentgen findings strongly suggestive of the presence of ulcer. 
All three made a complete recovery as evidenced by cessation of subjective 
symptoms, absence of blood in the stool and return of the gastric contour 
to normal as proved by roentgen-ray study. 

One patient who came under my observation four months after his 
injury bad a definite duodenal ulcer. Roentgen examination done six weeks 
after his accident revealed the presence of a duodenal ulcer. He was under 
my observation for a period of 18 months, during which time there was a 
continuance of subjective complaints typical of duodenal ulcer associated 
with constant epigastric tenderness. Repeated roentgen-ray study showed 
a characteristic deformity of the duodenal bulb but at no time was there 
any evidence of stenosis. 

In case 5, severe epigastric injury aggravated a preexisting duodenal 
ulcer which had been dormant for 17 years. In this patient some of the 
symptoms may have been due to disturbance in function of an existing 
gastro-enterostomy. The predominant disturbances, however, were as- 
sociated with duodenal ulcer activity. 

A number of cases were reviewed and cited in which the diagnosis of 
traumatic ulcer was made clinically, in some cases confirmed by autopsy and 
in others by operation. Cases proved by autopsy invariably showed mul- 
tiple ulcerations of the gastric mucous membrane. In many of the cases 
the diagnosis was based on clinical symptoms only, the roentgen-ray not yet 
having come mto use as a diagnostic aid. In this group, as well as in the 
small group in which surgery confirmed the diagnosis of traumatic ulcer, it 
was assumed that the absence of gastric symptoms prior to the injury pre- 
cluded previous gastric disease and spoke for a normal integrity of the 
gastric mucous membrane. Such an assumption is not correct, for at the 
autopsy table scars of healed ulcers have been found in individuals who had 
not given any history of gastric symptoms. Furthermore, we know that 
ulcer disease may exist for many years and the first sign of such disease 
may be perforation or hemorrhage. If trauma were a factor in the pro- 
duction of chronic peptic ulcer it would be reasonable to expect its frequent 
occurrence after gastric surgery. That this is not the case speaks for the 
excellent regenerative power of the gastric mucous membrane. 

Experimentally produced ulcer in animals readily heals. No one has 
ever been able to produce a chronic ulcer in animals by external trauma. 
The natural tendency in injuries to the gastric mucosa is toward complete 
healino- This is further borne out by the absence of symptoms and the 
undoubtedly prompt healing when the gastric mucosa is irritated by the 
nassino- of one of the larger stomach tubes. Not infrequently one sees 
crastrR mucous membrane in the gastric content after extractions. Ap- 
parently there is rapid healing of the denuded mucosa. 

It is interesting to note that the majority of cases quoted are in the 
German literature and that in 1927 the German State Insurance Office 30 
went on record as denying any relation between trauma and gastric ulcer. 
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Conclusions 

1. Acute traumatic peptic ulcer may follow the application of a strong 
blunt force to the epigastrium. The tendency in these cases is toward com- 
plete healing. 

2. External trauma as a factor in the pathogenesis of chronic peptic 
ulcer is still a debatable question. If we assume that the absence of 
aastric symptoms prior to the trauma indicates a normal gastro-duodenal 
tract, then we may say that chronic peptic ulcer may be caused by external 
injury. However, in view of accumulated experience we know that the 
absence of gastric symptoms does not necessarily mean absence of gastric 
disease. Gastro-duodenal ulcer may exist for years and produce no symp- 
toms. It seems reasonable and logical to state that trauma does not pro- 
duce chronic peptic ulcer but rather reveals preexisting ulcer disease. 

3. Preexisting ulcer disease may be aggravated by external trauma. 
The resulting disability depends upon the severity of the trauma and the 
pathological changes initiated by the accident. 

This subject has great medico-legal importance. It has never been con- 
clusively proved that one single trauma can produce a chronic peptic ulcer. 
In order to prove that trauma can produce a chronic peptic ulcer there must 
be roentgen-ray evidence of a normal gastro-duodenal tract within a com- 
paratively short time prior to the accident. If there then follows abdominal 
injury and subsequent roentgen-ray proof of an ulcer is obtained and such 
evidence persists, then we may justifiably state that trauma has produced 
a chronic peptic ulcer. Otherwise the assumption that a chronic peptic ulcer 
was produced by trauma is entirely speculative. 
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( TRICHOPTERA ). 

V, A REPORT OF ITS DISTRIBUTION * 

By S. J. Parlato, P. J. LaDuca, Buffalo , New York and O. C. Durham, 

Chicago , Illinois 


Although the first studies of the caddis fly emanations were made in 
Buffalo and the Niagara frontier, it was soon realized that this allergen was 
not confined merely to this locality. 1 An effort, therefore, has been made to 
determine the extent of distribution of this fly. The stimulus to do this 
was supplied by the numerous inquiries which have been received from 
physicians throughout this country and Canada as to the presence of this 
fly in their respective communities. This report also includes studies of its 
distribution in various sites in Buffalo and nearby rural districts. Daily 
counts of its emanations have been recorded and charted, much like the 
familiar pollen counts which arc annually made in many cities. 

A five years’ search for data has necessarily been confined to books and 
monographs on insect life. Entomologists both here and in Europe have 
made numerous contributions on the distribution, structure, various stages 
of development and life habits of the caddis fly. J. T. Lloyd 2 states that: 
“ The 'I'richoptcra occur in all parts of the earth where any insect life can 
exist but their greatest abundance is reached in the northern temperate zone. 
All known caddis worms inhabit fresh water except a single species from 
New Zealand that lives in the ocean and a well known terrestrial species of 
Europe that lives in the moss of tree trunks.” Such eminent entomologists 
as Klapaiek,' 5 Struck ‘ and Ulmer 5 who identified over 50 species of caddis 
flies, have reported that this excitant of asthma and hay fever has a wide 
distribution in Europe. 

This fly flourishes in North America because the continent is covered 
with numerous lakes, rivers and ponds. Cornelius Betten, 0 an acknowl- 
edged American authority on the caddis fly, states in the introduction of his 
forthcoming bulletin: ” The total number of genera reported for the North 
American continent, including also Greenland and the West Indies, is 123 
and the number of species, as listed in this report, 568. Of these species 
2oi are from the United States and Canada east of the Mississippi River 
and 271 from the western part of these countries, and from Greenland, 
Central America and the West Indies. Thirty-six additional species have 
'o far been fisted as common to the areas east and west of the Mississippi 
River hut that number will doubtless he very greatly increased as further 
Mudles arc made.” 


Vmhic' * writo that about 100 species of caddis flies were found within 
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a radius of 30 miles from Madison, Wisconsin. He is of the opinion that 
they are found throughout that state. He also quoted Ulmer to the effect 
that this fly is seen abundantly in Minnesota, Illinois, Michigan and Canada. 

Field studies have been made by us along the American shore of Lake 
Erie, visiting such large cities as Cleveland and Toledo. Great numbers of 
caddis flies were seen, particularly at the many summer resorts which dot 
the lake shore between these two cities. A trip about the City of Toledo 
was undertaken with Dr. Karl D. Figley who had previously stated that 
the caddis fly was not seen there. 8 The visit revealed to him the presence 
of collections of flies about the street electric lights, around the lights of fac- 
tories as well as homes and, what was particularly interesting, they were 
also found in places where he had usually seen mayflies which he has re- 
ported as excitants of asthma and hay fever. He concluded that the caddis 
flies were numerous enough as to constitute a fairly common but heretofore 
overlooked cause of allergic symptoms. 

Studying the New York State fauna. Sibley 0 found 80 species of the 
caddis fly. The residents of the Niagara frontier have long been familiar 
with this fly. The daily newspapers of both the Canadian and American 
cities annually publish stories, usually humorous, arising from the observa- 
tion of the exceedingly great numbers of these flies during the summer 
months. Several field trips have revealed that this fly is found in abund- 
ance on the American shore of Lake Ontario and along a number of little 
rivers which empty into it. The Adirondack and Catskill Mountains with 
their numerous lakes and rivers, the Finger Lakes and Lake Chautauqua 
constitute an extensive habitat for this fly. Since these places are much 
favored as summer resorts, hypersensitiveness to the caddis fly should be 
considered in the treatment of patients who may be residing only tem- 


porarily in these places. 

The emanations of the caddis fly consist of crescent-shaped hair and flat 
squamous epithelia which are shed by the two pairs of wings (figure 2). 
The hair is readily identified with the low power of the microscope. By 
exposing to the air an ordinary glass slide which has been smeared with 
vaseline^ or oil, the presence or absence of these emanations can be de- 
termined by microscopic examination without the use of any staining ma- 
terial (Figure 3.) Along with his pollen counts, one of us (O. C. D.) 
has reported 3 the presence of these fly emanations in the air of the following 
cities • Buffalo Cleveland, Toledo, North Chicago, Chicago, Milwaukee and 
Port Arthur Canada (figure 4). As time permits, it is expected that he 
will report on the presence of these emanations in other well known cities. 

Our next step was to determine the extent of its distribution in various 
sites in the City of Buffalo and its suburbs. Twenty-four hour exposures 
of oil-smeared Hass slides were made at several parks, hospitals, residences, 
hotels and downtown office buildings. (It should be stated here that prac- 
tically all of the principal business section of this city is situated within one 
and a half miles of Lake Erie and the Niagara River.) Caddis fly hairs 
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re hmiit i m all thc.sc places. As one gets away from the lake or river, 
ver mi these emanations are encountered. None was found in the rural 
tracts, which are more than six miles away from the river. However 
ictiy Oj.nwute to iUdfalo. there is a section of Canada which is used for 
unwr resot t>, bathing beaches and summer homes by Americans not only 
m Kuna!./ but from other cities of the United States. The greatest 
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n :<.ar;c :n tae air throughout the summer months. 














. „ t i 1P characteristic structures of the fore and hind 
Fig. 2. Photomicrograph showin 0 tnc with irregular margins indicate 

wings of the caddis fly. The denuded .» ^ ^ Identl f lcat ,on of these 

the loss of hairs and scaly epithda 'v“ c ‘ e the typica ii y crescent-shaped hairs and 
emanations on any exposed glass ^shd or size and therefore do not permit ready 

not by the epithelia winch lack detinue i- 
recognition. (X^O.) 
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To establish the dailv relative intensity of distribution of this allerg-en, 
glass slides were placed on the tower of the United States Weather Bureau 
which is situated about 200 feet above the street level (figure 6). The plan 



-c. -- nf crlass slide which was exposed at the Buffalo Weather 

Bureau*' Sentember ? 1931 P Presence of caddis fly hair indicates that they are found 

of over 200 feet above .be street. (X 60.) 
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was to study these emanations in a manner similar to pollen counts. Daily 
counts were begun early in July 1931 although the first swarm of flies was 
seen on June 20. The study was continued through the summer until 
September 23, a few days after the end of the ragweed season. For the 
purpose of comparison, daily counts were also made during the month of 
August 1932. (See figure 1.) Incidently, it has been observed that the 
1932 fly season opened on June 15 and in 1933, June 8. This variation 
in the onset of its season is an important diagnostic point since, like the 
various pollens, it cannot be said that there is any set date for the initial 
appearance of these flies. 

Further study of this graph shows wide variations in the atmospheric 
counts of these emanations. At best, this represents only a relative in- 
tensity of distribution. It must necessarily admit of some inaccuracy be- 
cause these hair particles while counted like pollen grains probably do not 
readily adhere to the glass slides as they lack the sticky surface or spiculated 
margin which pollens possess. Furthermore, recent observations of the 
habits of this fly such as attraction to lights, tendency to fly near the ground, 
etc., lead us to believe that these counts are considerably lower than expected 
for the number of flies which are seen. This is especially true for the 
month of July. The high counts record the days not only when large num- 
bers of flies were seen but also when their flight was aided by moderate 
winds. It was also noted that rain or a very cool spell, especially with 
northerly winds, caused a considerable reduction in their number, while 
hot sultry days favored their increase. 


In this report, no emphasis is placed upon the number of species which 
have been seen in these different places. In the Buffalo area alone, several 
species have been identified, including the very small T. micro pliilidcie to the 
common I . limnophiliddc (figure 7). Skin and eye tests, which have been 
made with emanations of all these species, gave identical positive reactions. 
Structm ally, the hairs are fundamentally the same for all the species. 
Mourner, exti acts whether made from batches of separate species or 
"(W era! varieties together, gave similar positive tests. Immunologically, 
die } ) uhoplcfit give group reactions just like the various members of the 
gin'--' t.unih and like the Lcpidoptcra which include a large number of 
species «>i butterflies and moths. 1 " 


Summary 


Studio by leading entomologists show that the caddis fly is extensively 
•tmd no; only m the t 'idled States and Canada but also in Europe. 


* ...... ... v ..n.uvs 4iuu eaiuum nut also m ivurope. 

. ' h!r >a5,jKS demonstrated that the caddis fly is not confined 
A u> *T.5faF un.l tile Niagara frontier but is also seen* along the Great 
i,;c ’ y !;! * 'yveral States and Canada which border on them. Its 
tiiereiure imnt he considered a possible factor in the etiology 
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Fig. 7. These flies were caught by passing 
of flies around a street corner light in Buffalo, 
is the most common one. At the extreme right 
midges ( Chironomidac ). Note the quantities 
throughout the slide. (X 6.) 


an oil-smeared glass slide through a swarm 
The large fly is the T. limnophilidae which 
is the T. micro philidae. The other flies are 
of caddis fly hairs near their wings and 


of the asthma and hay fever of people residing or on a vacation in this part 

°' TuHresence of these emanations can be definitely established by the 
examination of exposed glass slides, the method being smnlar to that of 

pollen determinations for any community. , . r 

Examination of glass slide exposures have revealed that the hans of 
this fly were found in various parks, hospitals, residences, hotels and down- 
town business office buildings in Buffalo. No emanations were seen in 

rural districts, six miles beyond the lake and Niagara Rlver - 

A study of the daily relative intensity of distribution of this alleigen m 
Buffalo elicited wide variations from day to day during the summer months 
of 1931 and 1932. Like pollens, the amount of emanations which are 
found in the air is influenced by the ordinary meteorological factors such 
as temperature, humidity, velocity and direction of the wind. 

A number of species of the caddis fly family have been identified, the 
Limnophilidae being the most common. Structurally, the hairs are tie 
tame for all the species. Immunologically, the Tnchoptera give group re- 
actions. In this respect, they act like moths and butterflies and the various 

members of the grass family. 
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A CASE OF PERSISTENT LYMPHEDEMA INVOLVING 
THE LEFT ARM, LEFT FACE, AND 
LEFT THORAX * 


By Ramsdell Gurney, M.D., and Franklyn Huber, M.D., 

Buffalo , Nezv York 

This case is presented because of the paucity of reports on persistent 
lymphedema in the locations present in this patient. 

Case Report 

On May 17. 1933, a white, unmarried, 16 year old American girl came to the 
Out-Patient Department of the Buffalo General Hospital for treatment of persistent, 
painless swelling of the left arm and left side of the face. According to the girl's 
mother, the child was taken to a doctor at the age of six weeks for an infection in her 
left eye. At that time the doctor called attention to the enlargement of the left arm 
and left face which until then the mother had not noticed. From that time on the 
arm and face have been persistently and markedly swollen. At the age of 13 months, 
the left hand became infected” and since then, approximately twice a year, there 
have been infections of varying severity, involving the hand alone or hand and arm; 

. occasionally the face is involved. The doctor who observed these infections is un- 
fortunately deceased so a more exact description cannot be given. At the age of 10, 
the patient was seen in another hospital for a similar infection, and a diagnosis of 
“ weeping eczema ” was made. Since she has been under our observation she has had 
no skin lesion other than a red, elevated, non-tender area, 2.5 cm. by 1.5 cm., on the 
radial side of the first phalanx of the left index finger. This broke down in the 
center and healed in two days without any discharge; consequently, no culture was 
possible. 

Both the mother and the patient report a slight improvement, especially of the 
facial swelling in the intermenstrual period, with the swelling most prominent just 
preceding and during the actual flow. This was borne out by careful and frequent 
measurements, the largest variation at any one time being 4 cm. in the elbow region. 
Catamenia started at 14 years of age, lasts four to five days, and occurs every 28 days 
with no irregularity but is accompanied by severe cramps on the first day. There has 
never been any pain in the arm or face and the only symptoms are those of tenseness 
and heaviness. 

The mother is 40 years old and well. The father is living elsewhere and cannot 
be found for questioning. However, the patient’s mother was acquainted with her 
husband’s mother and father, and she remembers both of her own grandparents and 
parents in whom, and also in her five brothers and one sister, there was no swelling 
of any of the extremities or face. Her only other child, a boy, aged 15 years, is 
living and well. The patient’s birth was easy and without instruments ; weight 10 3 /o 
pounds. She was nursed by her mother for three months and walked at nine months. 
During tire teething period she had convulsions, the exact nature of which was unde- 
termined. In early childhood she had measles, mumps, whooping cough, chicken- 
pox, pneumonia and tonsillitis. The tonsils and adenoids were removed at the age of 
nine vears. For the past five years the patient has been well except for occasional 
gastric distress not related to meals. 

* Received for publication March 2, 1934. 

From The Service of Clayton W. Greene, M.D., Buffalo Genera! Hospital, and the 
School of Medicine, University of Buffalo. 
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On physical examination the patient is 64.5" tall and weighs 125 pounds (56.8 
kg.) ; temperature 98.6°; pulse SO and ecjual in both arms; blood pressuie, left 
100-110/68-72, right 100-1 10/70-S0. She is rather pale. Her behavior and conver- 
sation indicate normal intelligence. Her face is distorted by a smooth swelling of the 
left cheek which also involves the upper lid and ear. The forehead and scalp are not 
involved in this swelling, nor are the tongue and pharynx. The left ear is scaly and 
slightly thickened. There is no papilledema and the fundi appear normal. The skin 
over the left thorax, posteriorly and anteriorly, seems slightly thickened to the touch, 
but no pitting edema or dilated veins are present. Actual measurements with a caliper 
show the left chest to be 18 cm. and the right chest 15.2 cm. thick. The left breast 
is definitely larger than the right but not enough so as to be considered abnormal. The 
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upper extremity is greatly swollen — the hand and forearm more so than the 
i arm. Hie skin is pale, smooth and pits on linn pressure. The depression, after 
•ure. pale-, and the indentation persists for some minutes. Both arms are the 
length by measurement. All the other extremities are normal. No enlarged 
h mde.. are palpable. The spleen is not felt. 'Hie rest of the physical examina- 
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Radiographic examination of the upper left extremity did not show any patho- 
logic lesions affecting either the size, shape or character of the bone density. It 
showed a very much enlarged shadow of the left arm as compared with the right one. 
The space between the skin and the muscle was very much widened and the density of 
the muscular structure was increased over that of the opposite arm. The hypodermal 



Figure 2. 


space showed a net-work of fine lace-like shadows which apparently was a thickening 
of the subcutaneous tissues from the long-standing lymphedema. This net-work is 
apparently characteristic in the roentgen-ray of the trabeculation of an elephantoid 
state. Radiographic examination of the chest made in the lateral, oblique and 
posterior-anterior positions shows slightly increased density in the left chest which 
may be increased density of the soft tissue overlying this portion of the chest in the 
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Discussion 

It seems reasonable to assume that this is a case of congenital obstruction 
to the lymphatic drainage of the left side of the face, left arm and the left 
thorax. The absence of history of swelling in any member of the family 
and the fact that the legs are not involved, takes this case out of the group 
described by Milroy 1 and Hope and French." The absence of cyanosis and 
dilated veins, and the normal oxygen content of the venous blood rule out 
the possibility of venous obstruction as the cause of the edema. The per- 
sistence of the swelling and its presence since birth are inconsistent with 
angioneurotic or endocrine factors as the precipitating cause . 3 The history 
is definite, certainly as pertaining to the arm, that no infection preceded the 
swelling. Since that time there have been repeated infections both of the 
hand,- lower arm and face which, unfortunately, we have been unable to 
observe. Thus, there is doubtless an elephantoid state present at this time, 
which fact is borne out by the roentgen-ray findings . 4 Presumably, the 
lesion is at the point where the left jugular, left subclavian, and left broncho- 
mediastinal trunks enter the thoracic duct. It is not impossible for these 
three to join, just before their exit into the thoracic duct, in a common 
duct which might be involved in a congenital obstruction. Or again, the 
right lymphatic trunk might have undergone excessive growth during em- 
bryological development, thus giving a reversal of the usual findings and 
resulting in a left lymphatic duct draining the left side of the head, the upper 
left extremity and the left chest . 5 With such a condition, a congenital 
stenosis of this duct would not seem out of the realm of possibility. Of 
course, any interpretation of the cause of the obstruction is only conjectural. 
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SANGRE IMPURA IN MORA 

A STUDY OF SYPHILIS AND CERTAIN OTHER DISEASES IN 
THE POPULATION OF MORA COUNTY, NEW MEXICO " 

Bv Walter Clarke, M.A., M.B., L.R.C.P. (Eclin.), F.A.C.P., 

Nciv York , A r . Y. 

Background 

In the north-central part of New Mexico, in a region of rare scenic 
beauty and filled with the legends of the purple sage, “bad men,” cow- 
boys and cattle kings, lies the village of Mora, county seat of Mora County, 
a Spanish-American community in a state 60 per cent Spanish-American. 
Mora, a town of about 1,000 inhabitants, is surrounded by low mountain 
ranges, in the narrow, fertile valleys of which are numerous hamlets con- 
sisting usually of a dozen or so families, a general store and post office, a 
school house, and sometimes a tiny Roman Catholic church. The pic- 
turesque, but often insanitary dwellings and other houses are built of 
adobe. Mora lies on a rough dirt highway 32 miles from Las Vegas and 
75 miles from Taos. As the narrow roads branching off from the high- 
way to the hamlets on either side are all but impassable to motor traffic, 
travel from the hamlets to the local metropolis of Mora is principally by 
wagon or on horseback. Indeed, the inhabitants travel on foot from place 
to place over the mountain trails more quickly than the motorist can go over 
the rough roads, obstructed as they often are by boulders, mountain streams 
and mud. 

About 10.000 people live in Mora County, a territory approximately 
twice the area of Rhode Island. The mountainous western portion of the 
county is more thickly populated than the eastern mesa region. Just what 
portion of the inhabitants are Spanish is not known, but in the western 
part of Mora County nearly every family bears a Spanish name and most 
''peak only Spanish, though many have been born in New Mexico and their 
t« -rehears have been in the United States for several generations. Some are 
descendants *>i the earliest Spanish settlers antedating the English settle- 
ment,' on the Atlantic Coast. Great pride in their pioneer ancestry is felt 
by men families, and they not only resent being called “ Mexicans,” but 
;in-\ look wnh condescension upon the “ Anglos ” whose families have no 
n:rh romantic history and who, in most cases, have hut recently arrived in 
.%iv. Mexico, _\ u >ccrci is made by Mora inhabitants of the fact that 
u\Mi\ i, umbos haw in their veins a strain of the blood of the oldest 
nnu.evs-, >>i me .-.nuthwes! — the Indians. 

a very targe proportion of the adult population of Mora County 
i •- >paru-n otdv. an interpreter is necessary in order to communicate 

Even the children in the public schools have dif- 


HtuTws. 
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Acuities with English, so that the instructions given to them must be trans- 
lated into Spanish if one wishes to be understood. 

In his narrow valley, the typical Spanish- American inhabitant of today 
lives much as his ancestors did a hundred years ago. He has his little plot 
of land from which he harvests beans, pumpkins and chile. He has a cow 
or goat which supplies him with milk and cheese. He raises corn which he 
grinds himself or which he takes to a neighbor for milling. He has little 
or no money, especially now when there are few jobs to be had as shepherds 
or in the fruit orchards of Colorado. His food is, therefore, of the 
simplest: coffee, beans, pumpkins, corn, chile (both fresh and cured) and 
cheese. Little milk is drunk even by children except as a diluent for coffee. 



Fig. 1. Women and children awaiting the opening of a diagnostic clinic. 


The family water supply is drawn from an unprotected well, or from the 
ditch that trickles down the valley from hamlet to hamlet. A privy with 
open vault stands near the ditch. In the summer-time flies are everywhere, 
and especially after heavy rains the ditches and wells are often heavily 
polluted. 

In Mora County large families are fashionable, or at least numerous 
pregnancies are customary although due to fetal and neonatal deaths many 
women who have had 10 or 12 pregnancies have but two or three living 
children. But sickness and death are viewed with considerable stoicism, — 
what Providence does is good, think the Spanish father and mother of 
Mora. Pain, illness and infirmities are borne with resignation and prayer, 
for medical care is not available to the majority of families. It may be 
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many miles to the doctor,— at this writing there is but one in the whole 
western part of the county. Usually there is no money to pay iov medi- 
cine, even if, as is often the case, the doctor is willing to render his services 
Gratuitously. Because of these economic factors, and due to the fatalistic 
attitude of the people, more than half of the illnesses ending fatally progress 
to the termination without the alleviating care of a physician. 


Organization 

In New Mexico beyond the boundaries of Mora County are many Span- 
ish communities essentially similar to those roughly sketched above. As 
the health and medical problems of the state are largely the problems of 
these people, the State Bureau of Public Ideal th considered it necessary to 
a proper understanding of the needs of the state, that a medical study should 
be made in a typical Spanish-American county. Even a superficial con- 
sideration of the previously known facts, such as the high still-birth rate, 
suggested that syphilis might constitute an important factor in the health 
of these under-privileged communities. It was known that typhoid fever 
was prevalent, and it was suspected that Malta or uudulant fever might 
occasionally occur. The aid of several state and national health agencies * 
was enlisted, and Mora County was selected as presenting a reasonably 
typical rural population. In this county an intensive study was made of 
syphilis and certain other diseases, the presence of which might be dis- 
covered by means of examinations of the blood. The blood tests were 
supplemented by a limited clinical examination of certain cases, as will be 
explained below. 

I he writer, representing the American Social Hygiene Association, 
undertook to make such a study in Mora County as part of a general study 
of me state health problems. In the general survey tuberculosis, syphilis 
*md malnutrition were to he considered, while in Mora County syphilis 
v.as to be especially .studied tor the first time, so far as is known, in a 
Sp,mi>h- American population in the United States. Such a study, it was 
believed, would throw light upon the health problems of comparable Span- 
ish- American communities throughout the southwestern part of the United 
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In late October 1933, a competent public health nurse took up head- 
quarters in Mora and, with the advice of the Director of the State Bureau 
of Public Plealth and of the local Health Officer, began the preliminary 
organization of the survey. Her procedure was to visit a selected hamlet 
and interview the school teacher, always a leading figure in the village, and 
persuade him or her to announce the holding of a free diagnostic clinic in 
the hamlet on a specified date. The children were asked to convey the 
message to their parents and friends. The announcement was repeated 
every day by the teacher, and the date written large and clear on the school 
blackboard. Next, the nurse visited the post office, a center for the dis- 
tribution of all local news and gossip, made the arrangement clear to the 
postmaster and posted a notice in Spanish. Then she visited all the homes 
in the. hamlet and asked everyone to come to the diagnostic clinic. 

All of these discourses had to be carried on in Spanish, for which pur- 
pose as well as for others, a young man called “ Gonzalo,” was employed. 
The people were told that “ a doctor from New York ” — a rare curiosity in 
Mora County — would hold a clinic on a specified day and those who came 
could be examined for sangrc impure (bad blood). Sangre impure, to 
Spanish-Americans, is not necessarily syphilis, but is a comprehensive term 
covering a wide variety of pathological conditions which, rightly or 
wrongly, are attributed to “ bad blood.” 

The diagnostic clinic team consisted of the public health nurse, the 
Spanish lad, Gonzalo, and the writer. Each morning early the team set 
out from Mora in a dilapidated car, loaded with equipment, for a drive of 
five to fifteen miles over rough roads to the appointed village where the 
clinic, opening at 8:30 a.m., was conducted in the district school house or 
mission building. 

Some Experiences 

The work of the nurse had been well done, and a large part of each 
village's population came for examination. Some came because of the 
opportunity to obtain free medical advice; many came out of curiosity to 
“ see the doctor from New York.” Most, however, came because the 
clinic provided the most exciting event which had occurred in these villages 
since “ Billy the Kid ” had frequented this region. Stern orders had fre- 
quently to be issued to keep the citizenry from crowding so closely about 
the table where blood specimens were being taken as to hamper the work, 
and it was often necessary to dispatch Gonzalo around the exterior of the 
school house to persuade the people to leave the narrow windows where 
they obstructed the meager light. In several villages a holiday was de- 
clared. In one a band of young men who had chosen seats where they 
could look through the windows and see the doctor and nurse at work, kept 
up a continuous serenade, singing to the accompaniment of guitars and 
banjoes. They followed the team to its second appointment, continuing 
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the music with even greater enjoyment. When a person showed pain or 
even, fainted, as occasionally happened, the serenaders endeavored to key 
the music to an appropriate minor note. The clinics were evidently a great 
social success, and a good time was had by all, even by the “ fainters ” who 
suddenly found themselves the center of much sympathetic attention. 

Unaccustomed as they were to the sight of blood in a syringe, a few 
men and women, and a few children, fainted, and such is the power of 
suggestion that when one individual suffered an attack of syncope, there 
were sure to be others. Great excitement was caused by several individ- 
uals who, under the nervous strain of unaccustomed medical attention, in- 
advertently had fits. The exclamations and prayers of the deeply impressed 
by-standers added to the commotion caused by the characteristic expressions 
of epileptic seizures. 

The language difficulties were numerous and constant. One woman 
who appeared to be ill was asked to describe her trouble. She replied “ Me 
feel weak.” ‘‘Where do you feel weak?” asked the doctor. “In my 
head," she replied. Further questioning brought out the fact that she had 
a headache. A young man complained of pain. “ Where is your pain? ” 
he was asked. “ In my valentine,” he replied, placing his hand over his 
heart ! 

The apprehensions of many of these simple people at the prospect of a 
needle entering their veins were often amusing. A young woman, whom 
the nurse had previously asked to come for a blood test, arrived just as the 
equipment was being packed for the return to Mora. “ Why do you come 
'<» late? ” smilingly asked the nurse. “ All day I have been in church pray- 
ing for courage to come,” replied the girl. “ Well, now, you tell me if it 
hurts,” said the nurse and, choosing a needle, she quickly and deftly drew a 
specimen of blood. “Did that hurt?” asked the nurse. “I hardly felt 
it,” replied the girl. “ Of course you hardly felt it,” said the nurse. “ Tell 
me, do you think it was your prayers or my skill that saved you from pain? ” 
” ( )h,” said the girl. ‘‘ it was my prayers.” 

To encourage children to submit to the blood test, a liberal supply of 
A‘.eet> v.u> provided and each child who allowed a specimen to be taken 
v»a-: given a niece of candy. So successful was this procedure that a care- 
mi v. atch had t.» be kept to prevent would-be repeaters from effecting the 
each. mgr a '-ecom! time. 

( *' the individual* from whom specimens were taken all but one were 
h‘>rn in she 1 tsited State* and ail but eighteen spoke Spanish and had 
mamm name-. In other word-- our group was almost exclusively native 
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were held in missions, and two in a convent. The applicants for examina- 
tion were assembled in the school house and enrolled by the teacher. Hav- 
ing arranged the school desks and a table for our equipment and provided 
for rapid sterilization of needles and syringes by boiling over a kerosene 
stove, the nurse and the writer proceeded to take specimens first from adults 
and then from the school children. A total of 1,674 specimens was taken, 
and 1,646 were successfully transported to the laboratory and examined. 

Arrangements had previously been made with the State Public Health 
Laboratory at Albuquerque for testing blood specimens for syphilis by the 



Fig. 2. Mora men awaiting their turn in a diagnostic clinic. 


Kahn and Wassermann tests,* for Malta (undulant) fever by an agglu- 
tination test and, in the case of Mora inhabitants, for typhoid fever by the 
Widal test. Each working day the specimens were taken 32 miles to Las 
Vegas and mailed to Albuquerque. The limited facilities of the laboratory 
made it necessary at first to restrict to about 100, the number of specimens 
sent each day. During the last few days of the study a larger number was 
sent. 

* During the Mora County Survey, the State Public Health Laboratory employed the 
standard Kolmer two-tube Wassermann test which uses 0.1 c.c. serum in each tube. The 
antigen used was the C. and L. Wassermann antigen as supplied by Dr. Kolmer from 
the Research Institute of Cutaneous Medicine, Philadelphia. All the sera that were either 
Wassermann-positive or Kahn-positive were set up again using the four-tube Kolmer 
Wassermann test. In this 0.1, 0.05, and 0.025 c.c. were used with 0.1 in the control. Two 
tubes were used in the Kahn test with 0.05 and 0.0125 c.c. of antigen suspension respectively 
and 0.15 c.c. serum in each tube. The antigen was the standard Kahn antigen as supplied 
by the Digestive Ferment Company, Detroit. 
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While specimens were being' taken, each person was asked a few simple 
questions, such as "Are you quite well?” and in the case of married 
females, " How many times have you been pregnant? ” and “ How many 
of your children are living? ” Individuals who showed obvious signs of 
illness or infirmity were asked to wait to see the doctor. Others who, on 
their own initiative, requested an interview with the doctor, were invited to 
remain until all specimens had been collected. Those so selected — in all 
about 200 men, women, and children — were interviewed and given a brief 
clinical examination at the conclusion of the clinic. After obtaining, 
through an interpreter, a brief history of the principal complaint, a rapid 
clinical examination was made, giving especial attention to the circulatory 
system and the central nervous system afterwards. Simple suggestions 
were given to each person so examined as to what each might do to improve 
his or her health, or to remedy a defect. 

It is of interest to consider the obvious medical conditions found among 
those examined clinically, bearing in mind the fact that this examination 
was necessarily superficial due to lack of time and because the only instru- 
ments available were a stethoscope and a pocket flash-light. 


Clinical Condition's Found 


Among the most frequent conditions met with were impetigo contagiosa 
and scabies. Whole families were encountered with these conditions, in 
part a rellection of the unhygienic conditions under which they live. A 
tew cases of psoriasis and one or two rare skin diseases were found. 

< hrottic constipation was a frequent complaint, especially among women. 
( hronic gall-bladder disease was diagnosed in several cases. A few cases 
believed to have chronic duodenal nicer were discovered. In one region, a 
valley north of Mora, was found a surprising number of large goiters, 
traceable, it is believed, to the water supply. 

A considerable number of cases of tuberculosis was found, including 
two boys with kyphosis, three, tuberculous joints, one, tuberculous rib, and 
two c.'Lses in which a clinical diagnosis of pulmonary tuberculosis was made. 
In three oi tbe;-e cases of tuberculosis, syphilis was established as a compli- 
cating factor. One boy with tuberculous kyphosis and the two cases of 
putmouary tunerculosis, were tound also to have positive Wassernvanvt and 
;\a;ui tests. ft is quite possible that the two cases in which a clinical diag- 
'F of active pulmonary tuberculosis was made and who were found later 
iLiAe -trotigjy piosnvc \\ a-^ennann and Kalin blood reactions, did not, in 
L nave mbt.-reulo.ds. F«.»r it is he no means always easy, clinically, to 
ww-cu active tuberculosis and active syphilis. Certain general 
;t<. oj early syphilis. such as loss of appetite and of 

■"* weakness. raised temperature, headaches, chest pains, gas- 
and jaundice, are symptoms which resemble those of ju* 
tnv sec, .;},dar% stage «»s -ophihs, patients may suffer from 
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bronchitis and sore throat and nearly always present inguinal, cervical or 
other regional adenitis. Chronic syphilitic skin lesions and chronic syphi- 
litic laryngitis are occasionally mistaken for tuberculosis. Pulmonary syphi- 
lis can cause alterations of lung tissues resembling those of tuberculosis. 
Where these two diseases co-exist in a patient the prognosis generally 
becomes more grave and treatment of syphilis must be carried on with 
great discrimination avoiding the iodides and using the arsenicals only after 
cautious treatment with the heavy metals and then, only in small doses. 
Since, with the facilities available, pulmonary tuberculosis could not be 
definitely ruled out in the two cases mentioned above, advice regarding 
treatment was based upon the assumption that both tuberculosis and syphilis 
were present. 

Among other conditions found were: One case of blindness probably 
due to ophthalmia neonatorum, several cases of senile cataract, one' .of 
tracoma; one enormous hydrocele in a boy of seven years, one gonococcal 
arthritis, one acute gonococcal urethritis; one vaginitis in a girl of three 
years; four cases of chronic otitis media following measles or scarlet fever; 
one case believed to be carcinoma of the rectum, and one believed to be 
carcinoma of the cervix. An interesting case of purpura hemorrhagica, 
which had suffered an operation for appendicitis and gall-bladder disease, 
was examined and diagnosed. 

One of the most interesting cases observed was that of a boy 16 years 
of age showing some features of the rare syndrome called osteopsathyrosis 
• or Lobstein’s disease. This lad had china-blue sclerotics and one iris was 
brown and one was blue. Pie was small and weak for his age and distinctly 
subnormal mentally. There was, however, no history of pathological frac- 
tures. Most subjects suffering from this disease, believed to arise from 
defective calcium metabolism due to endocrine dysfunction, die in infancy. 
The fact that our subject survived may indicate a minor degree of dysfunc- 
tion. Osteopsathyrosis is sometimes associated with congenital syphilis 
but in this case the Wassermann and Kahn tests were negative and none of 
the numerous stigmata of congenital syphilis were present. 

Malnutrition was apparent in a great many of the children seen. A 
consideration of the diet of these children, — the preponderance of beans, 
chile and pumpkins, the lack of fresh fruit, the failure to use milk even when 
the family possesses a cow or goat, accounts for a considerable part of the 
dietary deficiencies. The New Mexico State Agricultural College, as a 
part of the health survey of the state, is studying the diets prevalent in 
typical communities, and more careful observations and measurements than 
the writer was able to make are to be included in another part of the general 
survey of nutrition among the New Mexican children. 

j t is convenient to discuss the clinical manifestations and the epidemiology 
of Malta fever, typhoid fever, and syphilis, in connection with a considera- 
tion of the laboratory reports of blood tests for these conditions. For the 
purpose of this paper, Malta fever and typhoid fever will be discussed only 
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briefly, reserving for the consideration of syphilis the major part of the 
space available. 

Malta Fever 

Malta, or undulant, fever, is a specific infectious disease which has been 
reported with increasing frequency in the United States since its manifes- 
tations and methods for its recognition have become better known to the 
medical profession. It is characterized by a remittent or undulant type of 
pyrexia, a prolonged course associated with enlargement of the spleen, 
anemia, loss of weight and vitality, constipation and sweating. The onset 
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fected cows, or goats, or acting as mid-wives to infected cows, she-goats, 
ewes or sows, are likely to be exposed to infection. 

Our studies indicate that the Spanish- American families in Mora County 
commonly possess one or more cows or goats, and a pig or two. The milk 
of cows or goats is customarily used without boiling. One of the principal 
occupations of Spanish- Americans in this region is the care of great flocks 
of sheep. It might be anticipated, therefore, that if Malta fever is common 
among domestic animals, it might also be frequent among the inhabitants. 

Agglutination tests for evidence of Malta fever were made on blood 
specimens from 1,621 inhabitants of Mora County in the course of this 
study, with the result that a total of 73 specimens, or 4.5 per cent of all, 
were positive. However, among the positives, only one, or 0.06 per cent 
of the total specimens, gave a reaction in dilutions as high as 1 in 80. It is 
believed, as pointed out by Mitchell and Humphreys, 1 that in man moderate 
degrees of positive reaction may be due to antibodies derived from ingested 
milk and may not indicate active infection or acquired immunity. Rei- 
mann 2 states that positive agglutination in dilutions of less than 1 in 80 is 
not significant evidence of infection. Twenty of the individuals giving a 
positive agglutination test for Malta fever were examined and questioned 
with the following results : none presented any symptoms or signs of Malta 
fever; none had any illness resembling Malta f.ever within the past two 
years ; all used unboiled milk of cows or goats. 

It is possible to draw only tentative conclusions from the findings briefly 
mentioned above. If Malta fever exists in this group, it is apparently of 
subclinical variety. The individuals who gave feeble positive reactions 
may have developed an active immunity, or small amounts of antibodies 
from ingested milk may have caused agglutination in low dilutions. In 
any case, it does not appear from this feature of our study that Malta fever 
is a serious medical or public health problem in Mora County. Neverthe- 
less, all of the individuals examined were advised always to boil milk before 
using it, and to wash their hands carefully after caring for animals. 

Typhoid Fever 

Typhoid fever, on the other hand, is recognized as one of the most 
serious problems of Mora County, and indeed of the state.,, During 1933 
there was a small outbreak of typhoid in the town of Mora and several 
cases occurred elsewhere in the county. The water supply of the town is 
drawn from wells, man)' of which are unprotected. The house fly is a 
great nuisance, especially during the warm season. As mentioned, there is 
no pasteurization of milk, nor is boiling of this article of diet customary. 
A part of the population has had anti-typhoid vaccination, but due to lack 
of funds this prophylactic measure has been curtailed during the past two 
years, so that with the lapse of time and diminution of the effectiveness of 
previous vaccination, a larger and larger number of people have become 
susceptible to this disease. 
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Since about 90 per cent of vaccinated individuals give a positive Widal 
test, specimens for the Widal test were taken, in the diagnostic clinic in the 
town of Mora, only from unvaccinated individuals, with the object of dis- 
covering carriers and cases of “ walking typhoid.” In Mora a total of 295 
specimens was taken and of the total specimens tested, 34 or 11.5 per cent 
gave a positive Widal reaction. These positive specimens gave results 
classified by dilutions and by sex, as follows: 

Table f 


Dilutions 


Number of positive reactions by sex 


1 - 20 . 
1-30 . 
1-10. 
1-80 . 
Over 1-80. 


Total 


Male 

1 

0 

7 

5 

0 


Female 

6 

1 

7 

6 

t 


13 


21 


When we consider that these individuals were apparently healthy, that 
typhoid carriers may give a very weak Widal reaction, and that only unvac- 
c'mated individuals were tested, it seems probable that these 34 cases are at 
least potentially carriers of typhoid fever. Of the 34 cases giving a positive 
Widal, 12 were children in school, 12 were housewives, 3 were farmers, 
and 7 had other occupations. Rosenau :: states that among carriers, females 
outmunher males 4 to 1. In our group, however, of the total of 155 fe- 
males and MO males examined, 13.5 per cent of the former and 9.3 per 
cent oj the latter gave positive Widal reactions. 

The most frequent focus of infection in typhoid carriers is in the gall- 
bladder and the bile duets, the organism escaping in the feces. Therefore, 
the next >tcp in finding the carriers of typhoid in Mora is to examine the 
feces os iho.w who have positive Widal tests. As rapidly as possible this 
is being done, not, however, overlooking the need for better sanitation of 
Me and milk Mtpply, and the necessity for better personal and home 

hygiene. 

Syphilis 

wti :mprc>Mi»n exists in the southwest that syphilis is very prevalent 
ng the Sp.uuduAmeneans. Indeed, physicians have told the writer that 
It readier proportions equal to that of syphilis among the 
• ns : there were in Xew .Mexico certain indications of a 
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Serological tests of individuals in Mora County gave clear positive results 
in 5.S per cent of the bloods of 1,646 men, women and children over 6 years 
of age. Of the total group, children from 6 to 11 were 2.5 per cent syphi- 
litic/males 12 and over 6.9 per cent, and females 5.7 per cent. 

The epidemiology of syphilis in Mora County presents no unique fea- 
tures. Although this district is far removed from great centers of popula- 
tion, syphilis finds its way into the village homes in the characteristic way. 
It is said that soldiers returning from the World War brought syphilis with 
them, and some of these same former soldiers were found, in the course of 
the study, to have late manifestations of syphilis. . In normal times, par- 
ticularly in the summer, many Mora men go to Colorado, or even to 



Fir 4 One of the school houses in which a clinic was held ; the methods of conveyance to 
' ' the clinics. 


Wyoming, to work as shepherds, or on the great ranches. Ordinarily they 
return to*their families in Mora but first they may go on a spree in Cheyenne 
or Denver Some cases of syphilis have been attributed to such workmen. 
However, not too much responsibility for the spread of syphilis is to be 
placed on the returning soldier and laborer, since there are well-known 
houses of prostitution in Las Vegas, and one even in the small town of 
Mora To these brothels many of the men and boys of Mora turn for 
sexual o T atification, and from them they carry syphilis into their homes. 
Wives and mothers are infected, and they in turn infect the unborn children, 
which accounts in part for the high still-birth rate previously mentioned. 
Tt is stated by Mora citizens that no unusual amount of sexual promiscuity, 
improperly called prostitution, exists among the inhabitants of Mora, but 
al cases of syphilis were found in which infection had occurred through 
intimate contact with a friend in the course of a temporary alliance. 
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One of tlie hopeful aspects of the problem among the Spanish-Americans 
is their frank and rational attitude toward syphilis. Surprisingly little 
stigma is attached to sangre impitra. No embarrassment on the part of 
infected individuals was observed when they were questioned about the 
disease and the sources of infection. Prophylactic measures are practically 
unknown among them. Sanitary arrangements being what they are — no 
running water in homes, no modern toilet facilities — it is doubtful whether 
the prophylactic potentialities of soap and water used after exposure have 
been tried out by many Mora inhabitants. Insofar as syphilis and gonor- 
rhea are regarded as serious diseases, they are looked upon as afflictions 
which an inscrutable fate holds in store for those who satisfy sexual hunger. 

Various manifestations of syphilis were found among the individuals 
selected for clinical examinations- in the diagnostic clinics. As previously 
mentioned, those chosen for this procedure were the obviously ill,. and those 
who especially asked for medical advice. The most frequent syphilitic 
conditions found were ocular aucl cardio-vascular syphilis. Interstitial 
keratitis was found in four individuals. Other conditions of the eyes, 
believed to he manifestations of syphilis, were optic atrophy in a case of 
tabes dorsalis, and one case of syphilitic iritis. Aneurysm in a woman of 
about 30 years was of interest. She presented suprasternal pulsation, in- 
equality of the pupils and of the radial pulses, and a dry cough. In this 
case the W'asscrntann and Kahn tests were positive. Aortic incompetence, 
probably of syphilitic origin, was diagnosed in one case and confirmed by 
positive serology. Several persons complaining of substernal pain and 
shortness of breath, and having a loud ringing second sound in the aortic 
area, were believed to have syphilitic aortitis.. Ulceration of the leg in a 
woman of 33 years, who had had a diagnosis of syphilis and several injec- 
tiou? of neoarsphenamine several years previously, was believed to be 
'Vphilitic. Nodular cutaneous syphilids, serpiginous in form, were observed 
in one patient who later showed a positive Wassermatm and Kahn. No 
-yphilitic chancres were found but. as it was impossible to strip every pa- 
dent, thtv negative finding is not very significant. 

It K alv.ay> interesting to consider whether syphilis shows anv special 
>r predominant type of manifestation in a distinct racial or nationality 
Such a question has been raised with regard to the Spanish- 
m population of the -'outhwest, Insofar as the population studied 
s < oimty K typical of the Spanish-Americans of New Mexico, one 
that wnhili- K .mmtami.dly similar in its predominant anatomical 
O'-n to q»pb.fb> in the white part of tile population of the United 
t.vsN, the only oinioiw difference-* bring attributable to the geu- 
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The 1,646 specimens of blood collected in the diagnostic clinics were 
submitted to two tests at the State Laboratory, namely, the Wassermann 
and the Kahn tests. For the purposes of this study specimens were classi- 
fied as positive if the laboratory report indicated a strong (4 -j-) positive 
reaction in both tests, or a strong positive reaction to one test and a weak 
positive to the other, or where one test was a strong positive and the other 
test a negative. Weak. positives to one test and negatives to the other were 



Fig. 5. A mother and children who came to a diagnostic clinic in Mora County, X. M. 

classified as doubtful, as were also weak positives in both tests. Fifteen 
specimens, or 0.9 per cent, were thus classified as doubtful, 95 or 5.8 per 
cent as positive, and 1,536 or 93.3 per cent as negative. It is to be remem- 
bered that a negative Wassermann or Kahn test does not rule out the 
possibility of syphilis. 

In Mora Countv very little indeed is done for the prevention of con- 
genital syphilis through the treatment of syphilis in pregnant women. 
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Prenatal medical care is not usually obtainable by women living in isolated 
villages, and even in the more accessible communities poverty prevents most 
women from consulting a doctor until the onset of labor. Hence, sero- 
logical tests of pregnant women, the only practicable way of discovering 
95 per cent of cases of syphilis in them, are not made. If syphilis is not 
discovered and treated, still-births and neonatal deaths are the frequent 
results. Some congenital syphilitic children survive in spite of intra- 
uterine infection and these show the characteristic stigmata of congenital 
syphilis. Of such cases a few were observed in the diagnostic clinics in 
Mora County. 

It is recognized that syphilis in pregnancy ends in still-birth in 25 per 
cent of untreated cases, and that of live-born infants of syphilitic women, 
20 per cent die in early infancy. 1 Consequently since so many syphilitic 
pregnancies end in still-birth or neonatal deaths, one does not expect to find 
a high syphilis rate in young children. After the age of puberty the syphilis 
rate among children tends to rise due to acquired infection. In view of 
these facts, children of the youngest age group were not expected to show 
a very high percentage of syphilis. In the Mora County study only one 
child under six years of age was given the serological tests. 

Table 2 gives the results of blood tests of 1,646 individuals classified 
by sex. age and serological tests for syphilis. 

Of individuals between 6 and 12 years of age who were given the 
U'a.-sermann and Kahn tests at the diagnostic clinics, 2.5 per cent gave 
dear positive reaction. This percentage may be compared with the esti- 
mated prevalence of >yphi!is among children in the United States generally, 
which is believed to be above 2 per cent. In such an age group, while some 
acquired syphilis may possibly be present, most of the cases are believed to 
be Oiugenital in their origin. Of the total group of all ages over 12 years, 
the period of life when acquired syphilis becomes of increased importance, 
ut gave positive Wassermann or Kahn or both reactions. The 
Tivutage of positive reactions was in the age group from 31 to 
■<- n , In tnU group 12 per cent were found to have positive Wasscrmanns 
•r Kahn- or both. "Hie females of this group showed a percentage of 
i somewhat higher than the males, namely, 12.1 per cent for females, 

•-'•'a Is , per cent tor males. I he next highest percentage was in the group 
:u si to d> rears o i age, which showed 10.4 per cent positive for both 
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Table II 

Distribution of Blood Wassermann and Kahn Reactions of 1646 Individuals, by Age Groups 

and Sex 

Male 


Total Positive Negative Doubtful 


Age Group No. % No. % No. % No. % 


6-11 years 93 12.S 2 2.1 90 96.S 1 1.1 

12-21 years 295 40.5 6 2.0 28S 97.6 1 0.4 

22-30 years 107 14.7 13 12.2 91 85.0 3 2.8 

31-40 years 77 10.6 9 11.7 67 S7.0 1 1.3 

41-50 years 70 9.6 11 15.7 5S 82.9 1 1.4 

51 and over 77 10.6 5 6.5 69 89.6 3 3.9 

Not given 9 1.2 0 0 9 100.0 0 0 


Total 728 100.0 46 6.3 672 92.4 10 1.3 


Female 


6-11 years 104 11.3 3 2.S 99 95.2 2 2.0 

12-21 vears 351 3S.2 11 3.1 339 96.6 1 0.3 

22-30 years 159 17.4 8 5.0 151 95.0 0 0 

31-40 years 140 15.3 17 12.1 122 S7.1 1 .8 

41-50 years 84 9.1 5 5.9 7S 92.9 1 1.2 

51 and over 71 7.7 3 4.2 6S 95.8 0 0 

Not given 9 1.0 2 22.2 7 77.8 0 0 


Total 918 100.0 49 5.4 864 94.1 5 0.5 


Both Sexes 


6-11 years 197 12.0 5 2.5 189 95.9 3 1.6 

P-21 years 646 39.2 17 2.6 627 97.1 2 0.3 

99-30 years 266 16.2 21 7.9 242 91.0 3 1.1 

31-40 years 217 13.2 26 12.0 1S9 87.1' 2 .9 

41-50 years 154 9.3 16 10.4 136 S8.3 2 1.3 

51 and over 148 9.0 S 5.4 13/ 92.6 3 2.0 

Not given 18 1*1 2 11.1 16 88.9 0 0 


Total 1,646 100.0 95 5.8 1,536 93.3 15 0.9 


males showed 7 per cent, and the single females 2.5 per cent positives. In 
the married group the males provided S.9 per cent, and the females 7.9 
per cent positives. These figures would lead one to believe, and quite 
correctly, that many women are infected in the sex relations of marriage. 
Syphilis is often a familial disease. 

Some comments may be made upon the distribution of positive Wasser- 
mann or Kahn tests, according to occupational groups. Table 4 gives this 
information. 

Of the total of 1,646 individuals tested for syphilis, 659 individuals of 
both sexes were attending school. In this group 1.8 per cent were found 
to have positive serological tests. Individuals engaged in housework num- 
bered 37S, and of these 8.2 per cent were positive. There were 344 men 
and women who described themselves as farmers, and of them 8.7 per cent 
were positive. Classified as “other occupations” were 212 persons of 
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Table III 


and over, by Marital Status and Sex 
Male 



Total Positive Negative Doubtful 


Marital Status No. % ■ No. % No. % No. % 


Single 158 35.9 11 7.0 145 91.8 2 1.2 

Married 214 4S.7 19 8.9 191 S9.2 4 1.9 

Wid., Div. or Sep 23 5.2 4 17.4 18 78.3 1 4.3 

Not given 44 10.2 4 9.1 39 88.6 1 2.3 


Total 439 100.0 3S S.7 393 89.5 8 1.8 


Female 


Single 124 21.2 3 2.5 121 97.5 0 0 

Married 367 62.9 29 7.9 336 91.5 2 0.6 

Wid., Div. or Sep 62 10.6 8 13.0 54 87.0 0 0 

Not given 31 5.3 4 12.9 27 87.1 0 0 


'lota!. 584 100.0 44 7.5 53S 92.2 2 0.3 


Both Sexes 


Single 282 27.6 14 5.0 266 94.3 2 0.7 

Married 581 56.8 48 8.3 527 90.7 6 1.0 

Wid.. Div. or Sep 85 8.3 12 14.1 72 S4.7 1 1.2 

Not given 75 7.3 8 10.7 66 88.0 l 1.3 


Total 1,023 100.0 82 8.0 931 91.0 10 1.0 


whom S.O per cent were positive. The highest percentage of positive Was- 
wrmann or Kahn were found among those who gave their occupation as 
<hu«»l teachers. Of 53 teachers who submitted to the Wassermann and 
Kahn te-ts. *4-1 per cent were discovered to have positive reactions. 
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Table IV 

Distribution of Blood Wassermann and Kahn Reactions of 1646 Individuals, by Occupation 

and Sex 


Male 



Total 

Positive 

Negative 

Doubtful 

Occupation 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

In school 


44.3 

7 

2.2 

314 

97.2 

2 

0.6 

Housework 

0 

0 

0 

0 

0 

0 

6 

0 

Farmer 

283 

3S.9 

25 

S.S 

253 

89.4 

5 

l.S 

Teacher 

26 

3.6 

3 

11.5 

23 

SS.5 

0 

0 

Other 

96 

13.2 

u 

11.5 

S2 

85.4 

3 

3.1 

Total 

728 

100.0 

46 

6.3 

672 

92.2 

10 

1.5 

Female 

In school 

336 

36.6 

5 

1.5 

32S 

97.6 

-> 

o 

.9 

Housework 

378 

41.2 

31 

S.2 

345 

91.3 

2 

.5 

Farmer 

61 

6.7 

5 

S.2 

56 

91.8 

6 

0 

Teacher 

27 

2.9 

2 

7.4 

25 

92.6 

0 

0 

Other 

116 

12.6 

6 

5.2 

110 

94.S 

0 

0 

Total 

91S 

100.0 

49 

5.3 

S64 

94.1 

5 

.6 

Both Sexes 

In school 

659 

40.0 

12 

l.S 

642 

97.4 

5 

.8 

Housework 

37S 

23.0 

31 

S.2 

345 

91.3 

2 

.5 

Farmer 

344 

20.9 

30 

S.7 

309 

89. S 

5 

1.5 

Teacher 


3.2 

5 

9.4 

4S 

90.6 

0 

0 

Other 

1\'~) 

12.9 

17 

8.0 

192 

90.6 

3 

1.4 

Total 

1,646 

100.0 

95 

5.S 

1,536 

93.2 

15 

.9 


Spanish-Americans in the towns and cities of the state is somewhat higher, 
and the 5.8 per cent prevalence of syphilis in Mora may well represent the 
minimum extent of the disease in the Spanish-American part of the popula- 
tion. If 60 per cent of the population of New Mexico is Spanish-American 
this would mean that, of the 250,000 Spanish-Americans, about 14,500 
have syphilis. 

In this connection it is of interest to compare the results of the survey 
in Mora County with serological studies in rural and village populations in 
other states. Of the male workers in a rural coal-mining community in 
West Virginia, 2372 Americans were 5.1 per cent and 778 foreign-born 
were 6.4 per cent positive. Physical examinations of several thousand 
men working in lead and zinc mines in Oklahoma and Kansas showed that 
8 per cent were syphilitic. On the Cherokee Reservation, North Carolina, 
1080 Indians serologically tested were 6 per cent positive. On the Klamath 
Reservation, Oregon, 5.9 per cent of the Indian inhabitants were presum- 
able syphilitic. In a serological survey of 30,090 individuals in five rural 
Negro" southern population groups in Mississippi, Alabama, Georgia, North 
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Carolina, and Tennessee, 8.7 per cent of all children under 15 years of age 
were found to be syphilitic (largely congenital) ; 26.2 per cent of females 
over 15 vears were positive; and 24.5 per cent of males. In Mora County 
it will be remembered that the prevalence figure for the entire group was 
5.8 per cent, and that, of these, children were 2.5 per cent positive, males 
over 12 years of age 6.9 per cent, and females 5.7 per cent positive. 


Conclusion* 


A *’ thumb-nail ” sketch of “ Sangre Inipuni in Mora,” would picture 
the predominantly Spanish-Amcrican population living under adverse hy- 
gienic and economic conditions, as having a high prevalence of subclinical 
Malta fever, constantly threatened by typhoid fever, and presenting syphilis 
as a serious health and medical problem. The facts regarding the preva- 
lence and epidemiology of syphilis are such as might be expected in such a 
community, except that 5.8 per cent of the whole population infected is 
perhaps an unusually high rate for an isolated rural white population. The 
spread of syphilis by family contacts and by prostitution is the same as in 
many communities. However, the histories and clinical manifestations of 
syphilis in infected individuals reveal an unusual situation, namely, an 
almost complete lack of knowledge regarding this disease and its treatment, 
and virtually total absence of available medical care for the prevention of 
the late crippling and fatal manifestations of syphilis. The problem of 
medical care, then, is the most urgent one both for the preservation of the 
lives am! health of infected individuals and for the prevention of the spread 
of yyphilis, for hy modern treatment syphilis in a majority of cases can be 
< Illicitly rendered non-infections. 

(n accordance with this- principle, all persons in whom a diagnosis of 
syphilis was made in the course of this study were asked to report to the 
< Amity Health Officer and to arrange for treatment, either as private pa- 
tients ».*r as recipients of medical relief under the state relief plan. The 
writer examined many of the infected individuals and advised with the 
Health Officer regarding their treatment. Of those who may be classified 
a - private patient-., there were very few indeed. Of the many classified as 
indigent patients, especially those in the early stages of the disease, a 
majority are now receiving competent treatment. 

improved economic conditions will greatly aid the efforts of the local 
a: -: .-tan, w--dn.au ami heakn authorities in providing adequate medical care 
mm prevent,'. r in Mora ( ounty. Xot only will individuals he 

; - Pc: w O-win medical cart- as private patients, but it is hoped that 


v. :Usv 
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medical and >auita 


ry ."crvtco mav soon he m- 


■- provide additional protection against Malta 
at deere-i-.e in the prevalence of typhoid fever, and 
n prevent many of the di-ii-tcr-; now attributable to 
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EDITORIAL 


77 Hi EFFECT OF TOBACCO 0.\ T DISEASES OF THE BLOOD VESSELS 

For many years physicians who have been particularly interested in 
vascular diseases have had a definite clinical impression that the smoking of 
tobacco, and particularly of cigarettes, has played some part in the etiology 
of thromboangiitis obliterans. Opinion has been divided, however, as to 
whether the use of tobacco was merely a contributing factor to the progress 
and svmptoms, or whether it actually caused the vascular lesions. Statistics 
have shown a very low incidence of non-smokers among patients with this 
disease, less than 2 per cent in The Mayo Clinic series, compared with 26 per 
cent in the control group, and a high incidence of heavy smokers, 61 per cent 
compared with 26 per cent in the control group. In contrast, White and 
Sharker found no essential differences in consumption of tobacco by a large 
group of persons with angina pectoris when compared with their controls, 
although tobacco has been considered to have some relation to this syndrome 
also. Definite clinical improvement has been reported following cessation 
of the use of tobacco in many cases of thromboangiitis obliterans, and al- 
though the simultaneous use of rest and other therapeutic procedures may 
have been in part accountable for this, improvement has seemed less definite 
and relap>es more frequent when smoking was continued. 

Maddock and Toiler have demonstrated vasoconstriction, as indicated 
by a fall of the cutaneous temperature of men during a test in which ciga- 
rette* were smoked, and this work has been corroborated in tests made on 
approximately two-thirds of a series of both normal men and patients with 
thromboangiitis obliterans at 1 he Mayo Clinic, Vasoconstriction is an un- 
tavorahle nuiuence in cases of arterial disease, not only thromboangiitis 
obhieran? but the occlusive types of arteriosclerosis and the vasospastic 
di-turnanco a* well, (t the circulation is already badly impaired it is easy 

"Vc how repeated vasoconstriction may cause definite exacerbation of 
••yu.ptotU' and even contribute to tissue destruction. 'Phis factor of vaso- 
cr-Si unveh <n might explain a deleterious etfect of tobacco in all types of 
v.vothir disease*, once they have developed, but fails to explain the low 
incidence ot non->tnokers ami the high incidence of heavy smokers among 
’.at tent' with thr.anboangiilis obliterans. 

team work ot Harkavv and Sulzberger, and their respective co- 
v, i n h\ per . ciiwtsvuy of the skin to extracts of tobacco has suggested 
nu-umr exp; mutton ot the relationship 05 tobacco *im>kiug to thrombo- 
obkfrrnn- Sulzberger found that 77 per cent of patients with tin* 
sir. ely. lt , compared with St> per cent of a cosuroi series. 

wu? j. Mthc c< impared u tth only 20 per cent of 
mo the extract •• uwd were rather concentrated ami 
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the possible significance of this work. If, as Sulzberger has suggested, one 
considers thromboangiitis obliterans as an idiosyncratic or allergic disease, 
using “ allergy ” in its broadest sense, and if tobacco is the most common 
allergen, the relative rarity of the disease among the heavily smoking popu- 
lation as a whole is made compatible with the abnormally high incidence of 
smoking and heavy smoking among patients who are afflicted with it. The 
few non-smokers and persons not sensitive to tobacco may have an idio- 
syncrasy to some other irritants or even to some bacteria or their toxins. 
It is difficult, however, to conceive of the pathogenesis of the localized 
definite and permanent organic changes in the blood vessels as the result of 
allergic or even of idiosyncratic reactions. It is difficult to understand why 
they usually appear years after smoking was begun, and in spite of con- 
tinuance of smoking may recur only at intervals of months or years. There 
is no precedent for the production of such a disease through idiosyncrasy 
to an inhalant. Possibly there is some analogy to idiosyncrasies to certain 
drugs. Further confirmation of Harkavy and Sulzberger’s work among 
larger groups of patients of more varied nationalities is desirable. 

There is certainly sufficient clinical and experimental evidence to warrant 
that patients with thromboangiitis obliterans be forbidden to use tobacco, 
whether one considers it as a mere vasospastic influence or as the funda- 
mental cause of the lesions. However, let it be remembered that in the 
light of present knowledge thromboangiitis obliterans is only a pathologic 
entity the etiology of which may be multiple. Let it be remembered that 
some patients with proved thromboangiitis obliterans have never smoked 
tobacco, that a not inconsiderable number have used it sparingly, and that 
not all the patients tested have given positive skin tests to extracts of tobacco. 
If the percentage of possible chance positives is subtracted from the statistics 
of Sulzberger and Harkavy, respectively, there remain only 41 and 66 per 
cent of cases in which tobacco could be considered the primary factor. It 
should not be considered that the etiology of this interesting disease is 
definitely settled, and the minds of physicians should be kept open with 
regard to the possibility of other etiologic factors besides tobacco. 

Nelson W. Barker, M.D. 



REVIEWS 

The Practitioners Library of Medicine and Surgery. Supervising Editor, George 
Bi.umeu, M.A. (Yale), M.D., F.A.C.P. ; David P. Smith Clinical Professor of 
Medicine, Yale University School of Medicine; Consulting Physician to the 
New Haven Hospital. Volume V: Traumatic Surgery. Associate Editor, 
Theodore S. Mouse, Jr., B.A., M.D., Surgeon to the Eastern Maine General 
Hospital, Bangor. Maine, xlvi -f 1080 pages, 615 illustrations. Volume VI: 
Obstetrics and Gynecology. Associate Editor, Luther K. Musselman, B.S., 
Ph.D., M.D.. Associate Clinical Professor of Obstetrics and Gynecology, Yale 
University School of Medicine, xlvi -{-900 pages, 312 illustrations. D. Apple- 
ton-Century Company, New York. 1934. Price, $10.00 a volume. 

The preceding four volumes of The Practitioner’s Library of Medicine and Sur- 
gery have been reviewed in The Annals as they have appeared. In sequence they 
dealt, respectively, with Anatomy and Physiology as Applied to Practical Medicine, 
The Technic of Physical and Laboratory Examination in Clinical Medicine, Practice 
(tf Medicine, and Xon-Traumatic Surgery. 

The fifth volume in the series, Traumatic Surgery, is the work of seventeen 
contributors. Very properly, trauma has been given a wide interpretation so that 
lesions of thermal, chemical, electrical, radioactive and parasitic etiology are consid- 
ered. as well as those due to mechanical force. Traumatic Shock, Posttraumatic 
Staten and The Industrial Aspects of Medical Practice are the three concluding chap- 
ter^ of the seventeen into which this system is divided. For a work produced by so 
large a group of contributors, a uniformly high level of excellence has been attained 
to an unusual degree. The few readers who are expert in one or more of the fields 
di-cu-wd will consider the treatment of their special interests inadequate, but the 
intend u who mint have the essentials of traumatic surgery available, the general 
practitioner and the -tudent will appreciate the direct, lucid style, the evident con- 
dim -atiuti and the well-cho.-en illustrations. Typography and make-up are alike 
excellent, and a very complete index is provided. 

Volume VI i, a -yuem of Obstetrics and Gynecology in seventeen chapters by 
fourteen contributor •>. Of necessity, the treatment of these subjects follows the 
*.<-.usfiitior„d form, beginning with the Physiology of Pregnancy and proceeding to 
the abnormal More than umul attention has been given to the presentation of the 
patlmLgy of the ovum and of gynecological condition.-, in general. The growing 
urn ori.itice t>f teratology i» thus recognized and this subject receives mure attention 
t’-'.m "uu- tandard text.-, on pathology were willing to grant it not so many years ago. 
.3* forviM-t t:s the pref.wc. every effort has beets made to set forth clearly that subject 
g.;.-!' " which L preeminently of practical utility to the man in general practice." 
diagU'.-tic procedure* wisicii forewarn of trouble, pelvimetry and fetal ceplta- 
hn.-gr ,, s /e for tin-, rca-ms treated eery fully and excellently illustrated. The final 
V d"’,»L v.srh the Relation-, hip of Gynecology to the Specialties 

, new iduiiirv fully meet the -tar.d.ird, ,-et by shu-m which preceded and 
a., p?e- eating e’e-ulv atsd vnneLeiy material of proved value to 
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The author’s plan lias been to “ correlate certain biological data which are considered 
of importance to the study of the human nervous system in health and in disease.” 
This he has done in an able manner. The average student’s poor understanding of 
the subject is due largely to the current method of isolated and uncorrelated presen- 
tation of anatomy, physiology, and pathology. The author has brought these basic 
sciences together in a logical connected fashion. Diseases of the nervous system are 
presented as a disturbance of function due to definite pathological changes rather than 
the customary presentation of a group of signs and symptoms. One sees none of the 
" cataloguing ” of nervous diseases so common in textbooks. 

It is impossible to give a detailed account of the contents of such a work. The 
necessary anatomical and physiological data are presented either in special chapters 
or wherever necessary to clarify the subject under discussion. Each subdivision of 
the nervous system is ably accounted for in the thirty chapters. The chapters on 
reflexes, technic of neurological examination, intracranial tumors, vegetative nervous 
system, vascular diseases, and the epilepsies are outstanding. 

The text is presented in a clear readable style. It contains a wealth of material 
with adequate well chosen illustrations. The bibliography contains over a thousand 
valuable titles. The index is accurate and well catalogued. The book is to be highly 
recommended to any serious student of neurology. 

J. G. A., J R . 

Handbook of Chemotherapy. By Dr. Viktor Fischl and Prof. Dr. Hans Schloss- 
berger. Member of the Reich Board of Health, Berlin-Dahlem. English trans- 
lation from the German by A. S. Sciiwartzman, A.B., M.D., Washington, D. 
C. Part I. Metal-Free Organic Compounds, xi + 410 pages; 18X25 cm. 
PI. G. Roebuck and Soil, Baltimore, Md. 1933. Price, $8.00. 

Workers in the field of pharmacology and its cognate sciences will welcome the 
appearance of this comprehensive treatise on chemotherapy. Accepting the term in 
its broadest significance, namely, the relation between chemical constitution and phar- 
macologic response, hitherto no exhaustive treatise of this kind has been published 
in the English language. Frankel’s Artzneimittel Syntliese and Ostwalt’s work on 
chemical structure and pharmacologic activity have stood practically alone in the field. 

This first volume which embraces the so-called “ Metal Free ” organic compounds 
is subdivided under twelve headings. These are Acyclic Chlorine Compounds, Un- 
saturated Fatty Acids, Benzol and Naphthalene Compounds, Amino Acids, Quinoline 
Derivatives, Quinine Derivatives, Emetine and Its Derivatives, Other Plant Sub- 
stances, Acridin Derivatives, Other Dye Stuffs, Colorless Urea Derivatives and 
Serum of Man and Some Types of Apes. 

It is quite evident from the foregoing arrangement of subject matter that the 
approach to this subject by these authors is through a classification according to 
chemical constitution. A typical example is that given in Chapter 3 under Benzol 
and Naphthalene Compounds. The first of these discussed is salicylic acid. _ Under 
this heading the history and occurrence of the compound are effectively de'seribed. 
This is followed by chemotherapeutic considerations of the isomerism of the hydrox- 
vbenzoic acids. Certain of the esters of salicylic acid useful in therapeutics are 
then developed. This chemical discussion precedes an exposition on the pharma- 
cology, toxicology, and in many instances the practical therapeutics of the substances. 

“rhe authors have laid special stress on this particular classification and approach 
to chemotherapy. As set forth in the foreword, an effort has been made to eradicate 
the numerous mistakes which have crept into the literature of the last decades. 

In the main, volume one fulfills the purpose of the authors; i.e., to present, in a 
well-classified, orderly style the subject matter of chemotherapy to the experimental 

worker in this field. 



1460 


REVIEWS 


Most of the mechanical features of the volume are excellent; the printing for 
the most part is well done. The chemical formulae, of which the book contains many, 
show an interior grade of workmanship. Typographical errors are surprisingly few 
in number. The enterprise of the publisher in undertaking this difficult work should 
he encouraged bv scientific workers. 

J. C. K., Jit. 

Clio Mcdicu — Chinese Medicine. By William R. Mouse, M.D., LL.D., F.A.C.S. 
Edited by E. B. Kuumhhaar. M.D. xxiii -f- 185 pages; 11.5 X 17 cm. Paul B. 

Hoeber, Inc. 1934. Price, $2.50. 

The history of Chinese medicine seems to be coming to the fore, for in 1932 
there appeared from the Tientsin Press the large work by K. Chimin Wong, who was 
formerly lecturer on medical history at the National Central University, and Wu 
Licn-teh, director of the Manchurian Plague Prevention Commission. This large 
work ha» now been supplemented by this excellent little book, one of the justly popular 
Clio Series by William R. Morse, the dean of the Medical School of West China 
Union University. 

The book very wisely starts off with an account of the Chinese natural philosophy 
and this is followed by an account of the Chinese gods of medicine and of the Chinese 
medical literature. Among others there is a chapter on the pulse, a matter of the 
greatest importance to the Chinese doctor, an account of surgery and a long and 
interesting study of the subject of acupuncture. The book is well illustrated. The 
charm of the little volume is greatly enhanced by quite a number of quotations, mostly 
from the Chinese sages, one of which is typical of the present day physicians and 
surgeon, who have no interest in medical history. It is froiu Lao 'l'x. u : "Man is an 
infant born at midnight, who, when he sees the sunrise, thinks that yesterday never 
exi .ted.” 

Tin: book closes with a valuable bibliography. One cannot read this volume with- 
out being impressed by the greatness of the Chinese philosophy, no matter what we 
may think of their ancient and still persisting views of the healing art. It is a 
welcome addition to anyone’s library. 

J. R. 
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B‘*v .-at. xh -r 404 pages; 2<> .- 25 cm. Charles C. Thomas. 1933. Price, 
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as an accurate and intimate knowledge of the man and how he lived and felt. There 
is a well edited collection of what was written in the daily press and in magazines, 
much of this very amusing. Then practically every phase of roentgen-ray work is 
gone into. These chapters are full of important information, some of it chiefly 
interesting to those familiar with the rays but all set forth with praiseworthy clarity. 

There are short stories of the pioneers in the use of the rays, some of these men, 
martyrs to it, as the danger of the emanations was not recognized until a considerable 
number of investigators had been badly and often fatally injured. The book closes 
with a bibliography listing over a thousand books and articles. It is impossible to 
speak of this book in terms which are too enthusiastic. It is accurate, readable, 
interesting and contains the historical records of one of the greatest of the discoveries 
which has influenced man and medicine. It should be in the library of every roent- 
genologist and every doctor. If you miss it you will be missing one of the best of 
the medical, or if you insist scientific, biographies. J. R. 

A System of Clinical Medicine. By Thomas Dixon Savill, M.D.; edited by Ag- 
nes Savill, M.D., assisted by E. C. Warner, M.D. Ninth edition, xxx -j- 

1063 pages; 16.5X23.5 cm. William Wood and Company, Baltimore. 1933. 

Price, $9.00. 

This work differs from the usual medical textbook in that its plan of organiza- 
tion is based on the presenting symptoms of disease, instead of the usual grouping 
by etiological factors and body tracts. This allows emphasis to be given to dif- 
ferential diagnosis. In his introduction to the first edition, the author states : “ The 
subject will be approached from the standpoint of symptomatology. The principle 
throughout will consist of tracing from effect (symptoms) to cause (the morbid 
cause in operation).” 

This system has been well carried out. The book is much more coherent and 
readable than most books on differential diagnosis, though not as complete. Condi- 
tions which are primarily surgical have been largely omitted. A concise but well 
detailed description of a disease picture is presented, usually in the section devoted 
to its leading symptom. Symptoms which are classified in other sections are de- 
scribed briefly, and reference given to the leading article in its proper part of the 
book. Cross references are quite complete. 

In the present edition, fifteen contributors have revised or rewritten many sec- 
tions of the book, without deviating noticeably from the original plan. It is in- 
evitable that some unevenness in the quality of the contributions should occur; usu- 
ally they are uniformly good. 

Terminology is at times different from that ordinarily employed in this country; 
the older terms for types of nephritis, for example, are retained, without mention of 
the more modern nomenclature which is becoming popular at present. 

The section on diseases of the nervous system is very complete, taking up 260 
pages. The general plan of the book is especially fortunate when applied in this 
field, as few neurological textbooks are arranged to facilitate diagnosis. This sec- 
tion, as are most, is well supplied with tables summarizing differential diagnosis. 
The chapter on diseases of the skin (60 pages) is also well arranged and should be 
useful. 

Treatment suggested is at times not up-to-date. Thus in lead poisoning, no 
treatment to promote storage of lead in bone is suggested, and the use of potassium 
iodide is recommended in all cases. Digitalis is recommended in all cases of pneu- 
monia, whereas serum and oxygen are mentioned very superficially. 

In general, this book gives the impression that it should be very useful to stu- 
dents and practitioners. Because of its unusual arrangement, liberal supply of dif- 
ferential tables, and completeness, it should also be helpful to teachers. 

T. N. C. 
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AMERICAN COLLEGE OF PHYSICIANS 


Elections 

1934-1935 

(Chicago, April 19, 1934) 

Jonathan C, Meakins, Professor of Medicine and Director of the Department of 
Medicine, McGill University Faculty of Medicine, Montreal, Canada, ascended to the 
Presidency of the College April 19, 1934. 


President-Elect James Alex. Miller, New Y'ork, N. Y. 

Fir.-t Vice-President James II. Means, Boston, Mass. 

Second Vice-President Randolph Lyons, New Orleans, La. 

Third Vice-President James F. Churchill, San Diego, Calif. 


Board of Regents 
(Term Expiring 1937) 

George Morris Piersol, Philadelphia. Pa. 
William J. Kerr, San Francisco, Calif. 
Roger I. Lee, Boston, Mass. 

Sydney R. Miller. Baltimore, Md. 

G. Gill Richard*. Salt Lake City, Utah 


Board of Governors 

(Term Expiring 1937) 

Fred W. V. ilkcf'on Alabama — Montgomery 

V. . Vi artier Watkins Arizona — Phoenix 

Lev/;. !’,. Mum Delaware — Wilmington 

i inner Zesgler (.non Florida — Jacksonville 

V. tilt. mi it. Houston Georgia — Augusta 

j.m v ■> G Carr i Northern ) Illinois — Chicago 

I' B BradKw Kentucky— Lexington 

Ed.*, m W. < '.Hiring Maine— Portland 

M. I a-, Jr. Maryland — Baltimore 

t A, . Rend ert Mississippi — Jackson 

IL M'gnsin .. Montana — Helena 

: New Mexico— •Alhntiuerqtte 

** ■ - > -*• * *• •• - 1 I cistern i New York — New York 

• »>■>., ,er ... Ohio — Davtoti 

; H- " f ouen . Oregon — Portland 

> I e:<a — Galveunu 

•" - V* i won-au— V\ auvvato a 

'» ' .Puerto Rno—San Jtun 

5 ''' ! * 1 .... ... M.i.iist«i! — Winnipeg. Canada 

- Cum E m-ring PC/ tf 

”, " • Slump. hire — M.'iritfhc Ucr 

jcf.'V -Atlantic « htv 

; i'O 
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(Term Expiring 1935) 

William B. Breed Massachusetts — Boston 

Louis E. Viko : Utah— Salt Lake City 

Ex Officio 

Perceval S. Rossiter United States Navy 


Chicago Clinical Session 

The Eighteenth Annual Clinical Session of the American College of Physicians 
was held in Chicago, 111., April 16-20, 1934. Physicians were in attendance from 
every State of the United States, with the exception of Nevada, from the Provinces 
of Alberta. Ontario, Saskatchewan and Quebec, Canada, from China, Austria, Ger- 
many and Mexico. The total recorded registration was 2,070, of which number 1,342 
were registered physicians, 420 senior medical students, 192 exhibitors and 116 ladies. 

'Abstracted Minutes of the meetings of the Board of Regents, Board of Gov- 
ernors and the General Business Meeting will appear in the June number. However, 
we publish herewith the list of physicians elected to Associateship and' to Fellowship 
during the Chicago Session. These lists do not include those elected during 1933, 
said list having been published in the January 1934 issue of this journal. 


Elections to Associateship, April 15, 1934 
Name Address 


Aaron, Francis A 

Abramson, David Irvin .... 

Argy, William P., Jr 

Askey, John Martin 

Bair, George Elmer 

Banks, Horace McMurran . 
Barry, Michael William . . . 

Benner, Norman R 

Booth, George 

Buckles, Maurice Gray .... 
Campbell, Edward Everett . 

Canelo, Clarence Kelly 

Cate, William Robert 

Chapman, Edward Northrop 

Clark, Cyrus J 

Clawson, Thomas Alfred, Jr. 
Colmore, Henry Perrine . . . 

Cooksey, Warren B 

Costa-Mandry, Oscar 

Davies, Williard J 

Denny, Earl Rankin 

Dessoff, Samuel 

Duggan, Le Roy Bates . . . . 

Ensign, Dwight C 

Fearon, Henry Dana, Jr. 

Fischer, Carl Castle 

Fopeano, John Vincent 

Fordham, George 

Gilbert, Joseph Pilmoor . . . 


Pittsburgh, Pa. 

Brooklyn, N. Y. 

Washington, D. C. 

Los Angeles, Calif. 

Braddock, Pa. 

Indianapolis, Ind. 

Omaha, Nebr. 

Johnsonburg, Pa. 

Pittsburgh, Pa. 

Waverly Hills, Ky. 

Columbus, Ohio 

San Jose, Calif. 

Nashville, Tenn. 

Colorado Springs, Colo. 

Indianapolis. Ind. 

. . . Salt Lake City, Utah 

San Juan, P. R. 

Detroit, Mich. 

San Juan, P. R. 

Rockville Center, N. Y. 

Tulsa, Okla. 

Washington, D. C. 

Houston. Texas 

Detroit, Mich. 

Brooklyn, N. Y. 

Philadelphia. Pa. 

Ann Arbor, Mich. 

Powellton, W. Va. 

Nashville. Tenn. 
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Givhan, Edgar Gilmore. Jr 

Goodwin, Rufus Quitman 

Gott, John Richard, Jr 

Creenstein, Jacob 

Hadley, Ernest Elvin 

Hall. Augustus Alonzo 

Hawkins, Lelaml Potts 

Heintzelman, John Herbert Leyda 

Hines, Edgar Alphonso, Jr 

Hodges. Alfred Brown 

Hoffman, Richards Holmes 

Howe. Harland h'allis 

Hoyt, Lyman H 

Hubbard, Wilder Walton 

Hull, Edgar 

Johnson, Charles Louis 

Kennedy. Frank Sparling 

Kimball, Stockton 

Kinkead, Kyle Johnston 

Kirktin, Oren Le-.lie 

Kit/miller, Karl \’ 

Knowles, George Milton 

KoppLch. Enrique 

Kuhl. Albert Franklin 

Lambert, LmUer Kush 

L«»ng. Henry Clay 

Marble. Alexander 

Mi < Forge Harold 

Modern, Fred S. 

Mu-ill, Arthur Ernest 

Mm my. liarmld A 

.Wdy, John Mar dial! 

Nr-ea. Leonard M 

I’.dmvr. H.irobt Dwight 

iVure, t '. k rb.‘to»! Barnhart 

}'• ;i .. Ju.tst A.U* nio 

K< < 1 . s'-. Bin k’’tt 

K'.’ii;. ,ard. ( .%»•{; »",v t .forge . 

Be . e:: >. Wiih.jin S , . . 

K.-.m I.* , b-lin Andre* 
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Birmingham, Ala. 

...Oklahoma City, Okla. 

Louisville. Ky. 

Providence, R. I. 

Washington, D. C. 

Columbus, Ohio 

Los Angeles, Calif. 

Pittsburgh, Pa. 

Rochester, Minn. 

Norfolk, Va. 

Beilefonte, Pa. 

Toledo. Ohio 

Boston, Mass. 

Nashville, Tenn. 

New Orleans, La. 

Catawissa, Pa. 

London. Out. 

Buffalo, N. Y. 

Birmingham, Ala. 

Rochester, Minn. 

Cincinnati, Ohio 

Hackensack, N. J. 

Miramar, San Juan, P. R. 

Dayton, Ohio 

.Fairmont, W. Va. 

Knoxville, Tenn. 

Boston, Mass. 

Lincoln, Nebr. 

Los Angeles, Calif. 

Temple, Texas 

Newark, N. J. 

Lincoln, Nebr. 

Livingston, N. V. 

Rockford, III. 

Ann Arbor, Midi. 

Rio Piedras, P. R. 

Lincoln, Nebr. 

Lincoln, Nebr. 

Detroit, Mich. 

Lougmeudow, Mass. 

San Juan. P. R. 

. . . . Winston-Salem. N. C. 

Oklahoma City, Okla. 

Birmingham, Ala. 

Pomona, X. Y. 

Bo.gon, Mass. 

New York, X. Y. 

Dalia-., Tcxa, 

TuLa, Okla. 

L'.ni ,v:liv. Ky, 

1 f anover. X. f 1. 

■ * abler*.. od, Tenn. 

Net.' Orb-.tir, La. 
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Trump, Frank A 

Ungerleider, Harry Eduarde 

Van Leuven, Buell H 

Voke, Edward Lawrence . . 
Washburne, Annette Clarke 
Watson, Robert Briggs ... 
Westcott, Franklin Howard 
White, Thomas Joseph 

Wilcox, Clark Anson 

Wilson, Redford Alexander 
Wilson, Thomas Epps, Jr. . 
Wiseman, Bruce Kenneth . . 
Woodard, James Madison . 
Woodard, Paul Albert 


Ottawa, Kan. 

. . .New York, N. Y. 

Petoskey, Mich. 

Akron, Ohio 

Madison, Wis. 

....Knoxville, Term. 
. . . .New York, N. Y. 
. . .Jersey City, N. J. 
Wichita Falls, Texas 

Tucson, Ariz. 

Jackson, Miss. 

Columbus, Ohio 

Aurora, Nebr. 

. . . .Galveston, Texas 


Name 


Elections to Fellowship, April 15, 1934 


Address 


Altschul, Frank Joseph . . . 
Altshuler, Samuel Simon 
Bock, George Frederic . . 
Boutwell, Horace Keith 
Bower, George Cummings 
Bowers, James Michael . 

Brown, Alan 

Cabot, Irving Lyman . . . 

Carr, Earl Curtis 

Carroll, William E 

Chillingworth, Felix Perc) 
Clarke, Charles Walter . . 

Cross, Sumner H 

Dana, Winfred Petersen . 
Drennan, Fred Miller . . . 

Duncan, Dean H 

Dunlap, Harold Foster . . 

Duryee, A. Wilbur 

Elghammer, H. William 
Fancher, James Kenneth 
Fenger, Ejvind P. K. ... 

Funk, Victor K 

Geraghty, Francis Joseph 
Gibson, George Gordon . 

Goldberg, Samuel J 

Hall, William E 

Planzlik, Paul John 

Heninger, Ben Rufus . . . 
Hill, William Edward . . 
Holbrook, J. Howard . . 
Jackson, Byron Hubbard 
Jarman, Miletus Brown . 
Jenkins, William Nathan 
Kurtz, Chester Mott .... 
Lashmet, Floyd Heaton . 
Makepeace, True E 


. .Long Branch, N. J. 

Detroit, Mich. 

...Watertown, N. Y. 

Brookline, Mass. 

Marcy, N. Y. 

Seattle, Wash. 

Toronto, Ont. 

Brooklyn, N. Y. 

. . .M. C., U. S. Navy 

Meriden, Conn. 

Boston, Mass. 

. . . .New York, N. Y. 

Jenkintown, Pa. 

. . .M. C., U. S. Navy 

Chicago, 111. 

Shreveport, La. 

....Indianapolis, Ind. 
....New York, N. Y. 

Chicago, 111. 

Atlanta, Ga. 

.Oak Terrace, Minn. 
.Oak Terrace, Minn. 

Baltimore, Md. 

. . . . Wilkinsburg, Pa. 

. .New Haven. Conn. 

Meriden, Conn. 

San Francisco. Calif. 

New Orleans. La. 

. . . Naugatuck, Conn. 

Hamilton, Ont. 

Scranton. Pa. 

. . . Hot Springs, Va. 

. .Port Gibson. Miss. 

Madison, Wis. 

...Ann Arbor, Mich. 

. .Farmington, Maine 



1466 


COLLEGE NEWS NOTES 


Mayor, Orlando Benedict 

Moyer, Torrence C 

Nelson, Luther Townsend 

Newcomb, William Bradford . 

Palmer, Harold W 

Palmer, Robert Sterling- 

Pfutzer, Roy G 

Price, A. Ha/.en 

(Juirk. John T 

Read, Hilton Shreve 

Read, James Seay 

Kipps, Maurice I 

Rouse. Milford Owen 

Schwab, Edward Henry 

Shook, Hubert H 

Smith, H. Sanborn 

Smith, Walter Fox 

Sthe-. Frank Montgomery, Jr 

Strait's, Nortnan 

Striker. (Veil 

Snare/, Ramon Miguel 

Tottkiti, Harold La/aru.-. 

Wa 'itlmni, James Murray ... 

Weinberg, .Max. H 

Wilber o!i, William Velpoe . . 

WiBon, Harry Hulls 

\\ right, Irving Slier wood ... 

\ ntcm.t. Stuart 

Yount;, George J 


Columbia, S. C. 

Lincoln, Nebr. 

Portland, Ore, 

Norfolk. Va. 

Wichita. Kan. 

Boston, Mass. 

Buffalo, N. Y. 

Detroit, Mich. 

Piqua, Ohio 

Atlantic City, N. J. 

Nashville. Term. 

Elizabeth, N. J. 

Dallas, Texas 

Galveston, Texas 

Cincinnati, Ohio 

Kirksville. Mo. 

Watertown, N. Y. 

Louisville. Ky. 

New York, N. Y. 

Cincinnati, Ohio 

Santurce, San Juan, P. R. 

Williamsport, Pa. 

Chicago, 111. 

Pittsburgh, Pa. 

... .Montgomery, W. Va. 

Los Angeles, Calif. 

New York, N. Y. 

Saginaw, Mich. 

Morristown, N. J. 
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uimi, of a number of cities, tin; Board of Regents of the American 
k.v> accepted the invitation of Philadelphia for its Nineteenth 
Sc- -ion timing PM5. The last previous meeting of the College held 
v "t-- during l‘>23. Since that time, nut only has the College made 
us development , s ud iuihtetice, but the City of Philadelphia has added 
c Stc.ii iacilitiei. i ue Lniversity of Pennsylvania has added a num* 
iuig. a)td laboratories and a new Graduate Hospital; Jefferson Medi- 
-■M-Rd new bibor.tsorie ; and addition-, to its hospital; Temple Univcr- 
orcan ' McUtca! College have both bad entirely new buildings con- 
;r i,, c.-.i <-!•., Many preeminent men in American medicine are 

PiodMGphG ue-tiunbu!-. The facilities are -u great and the interest 
'■ i. ;e -nouM i e a--ufs.d ot one ot the greatest -e-Mont in its hi -toiw. 
:W, n.irig L-e appointment of the General Chairman and the 

via,; * - i; -g-; ear in the Wac of shi > jotutial. 
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graphed copy to the College Library, which is founded, more or less, as a memorial 
to its members. The Library consists only of publications by its own members, there 
being no adequate reason at present to develop an extensive general library, other 
than one of a selective type as above mentioned. 

Dr. John V. Barrow (Fellow), Los Angeles, Calif. — 2 reprints; 

Dr. Milton A. Bridges (Fellow), New York, N. Y. — 1 reprint; 

Dr. Glenville Giddings (Fellow), Atlanta, Ga. — 1 reprint; 

Dr. Frederick R. Taylor (Fellow), High Point, N. C. — 1 reprint; 

Dr. Mark Gerstle, Jr. (Associate), San Francisco, Calif. — 7 reprints; 

Dr. Plerbert T. Kelly (Associate), Philadelphia, Pa. — 1 reprint; 

Dr. Frank S. Kennedy (Associate), London, Out. — 1 reprint; 

Dr. Horace P. Marvin (Associate), Honolulu, T. H. — 4 reprints; 

Dr. George \V. Parson (Associate), Texarkana, Tex. — 1 reprint; 

Dr. Francis J. Scully (Associate), Hot Springs Nat’l Park, Ark. — 2 reprints; 

Dr. E. S. Wegner (Associate), Lincoln, Nebr. — 1 reprint. 


Dr. Bailey K. Ashford Honored 

Dr. Bailey K. Ashford (Fellow), Founder of the School of Tropical Medicine 
of Puerto Rico, and for many years its Professor of- Tropical Medicine and Mycol- 
ogy, was recently honored by the Island Legislature by having a statue-bust sculp- 
tured and placed in the main hall at the entrance to the school. 

Dr. Ashford was elected Governor of the College for Puerto Rico at the last 
Clinical Session in Chicago. 


Dr. John P. Zohlen (Fellow), Sheboygan, Wis., has been elected President of 
the Sheboygan Clinic and President of the Sheboygan Count}- Medical Society. 


“ Clinical Amebiasis ” was the subject of a lecture given by Dr. John V. Barrow 
(Fellow) at Santa Barbara, Calif., March 12, 1934, and also at Visalia, Calif., 
March 25, at the respective County Medical Meetings for these districts. 


Dr. E. L. Whitney (Fellow), Walla Walla, Wash., addressed the Nez Perce 
County Medical Society at Lewiston, Idaho, March 21, 1934, on "Arterial Hyper- 
tension.’’ 


Dr. Herbert T. Kelly (Associate), Philadelphia. Pa., addressed the Bucks County 
Medical Society at Washington's Crossing, Pa., April 11. on “Metabolism and Diet 
in the Pneumonias.” 


Dr. A. B. Landry (Associate). Hartford, Conn., has been elected President of 
the Hartford County Medical Association for 1934-1935. 


Dr. Frank S. Kennedy (Associate) has gone from The Mayo Clinic to London, 
Ont., Canada, where he has opened his office for the practice of Interna! Medicine. 



OBITUARY 


DR. JOSEPH BRINGHURST 

Dr. Joseph Bringlutrst (Associate), died February 6, 1934, at his home 
at Felton. Delaware, following a stroke of paralysis a few days before. 

Dr. Bringhnrst attended Friends School, Swarthmore College, and 
later in 1898 graduated from the University of Pennsylvania School of 
Medicine, l ie practiced in and around West Chester for some years. At 
the outbreak of the World War, he entered the military service and was 
stationed at Camp Dix. New Jersey. He attained the rank of captain in 
the Medical Corps of the U. S. Army. After the war, he returned to Har- 
rington, Delaware, and later moved to Felton. 

Dr. Briughurst was local surgeon to the Pennsylvania Railroad Com- 
pany. He was a member of the medical board and lecturer in medicine to 
nurses at the Milford Emergency Hospital. He was a member and the 
secretary of the Kent County Medical Society, a member of the Medical 
Society of Delaware, a Fellow of the American Medical Association and a 
member of the Pennsylvania Railroad Surgeons Association. He became 
an A'>ueiate or the American College of Physicians during 1925. 

Lewis B. Flixx, M.D., F.A.C.P. 
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HAY FEVER 


National Ragweed Antigen is standardized, in nitrogen units. 1 nitrogen unit = 50 to 300 
pollen units: this standardization makes lor uniform potency and enables proper doses to be 
given of minimum bulk according to the need of the individual patient. Fixed, or set, doses 
cannot give the selectivity of required dose. 

Successful Treatment of Ilay Fever depends on diagnosis of the pollens responsible for 
allergic disturbances, a proper interpretation of the case history and use of the indicated 
Antigen in properly graduated doses. National Pollen Test Antigens nre standardized extracts 
for determining, by the “ intradermal ” or “ scratch test,” the pollens responsible for sensitiza- 
tion, grouped according to area and season of pollination. 

Ragweed Antigen for Treatment of Fall Hay Fever 

Complete Treatment (24 doses) in 5 cc. Ampul-vials 
f Series “ AA ” 125 nitrogen units (8 doses) 1 

V 200 -{ Series “ A ” 250 nitrogen units (8 doses) [• $8.50 

l Series “ B ” 500 nitrogen units (8 doses) ) 



lVe offer the above Special Outfit, for diagnosis and treatment of Fall Hay Fever, contain- 
ing two diagnostic tests, 1 ampul-vial each of Series "AX,” “A” and “B” Ragweed Antigen: 
25 cc. ampul-vial of Sterile Salt Solution, for dilution of Antigen if needed; 25 cc. ampul-vial of 
Epinephrin 1—1000, to control local or systemic reactions. 

V 216 Ragweed Antigen Outfit complete, $10.00 

NATIONAL DRUG COMPM^p^ 



Hall Hay Fever and Poison Ivy Antigen Brochures per Annals of Internal Medicine. 


Name 
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j Y° ur Patients on Low Carbo- 
| hydrate Diets Will Appreciate 

CURDOLAC 

FOODS 

Curdolac Breakfast Cereal 
Curdolac Soya Flour 
Curdolac Wheat-Soya Flour 

CUrd Flour S ° ya Cereal J° hnn y Cake 

Curdolac Soya-Bran Breakfast Food 
Curdolac Soya-Bran Flour j 

Cakes, Cookies 

Palatable — Xutrifious 

Satis/ viiuf j. 

{ 

# 

Samples and Literature 

on Request j 

CURDOLAC FOOD CO ! 

Box 299 w , ! 

Waukesha, Wia. 


LaMOTTE Blood 
Chemistry SERVICE 



•>- v ft/ 


For rapid esti- 
mation of blood 
sugar in deter* 
mining sugar 
tolerance of dia- 
betic patient. 

Uses only few 
drops of finger 
blood. 


kaMotte Blood Sugar Outfit Permits tests at 
^valuable for infant cases ° Se i,UL ‘ rvals - 

Acidity— Calcium Pi,,, . 00(1 PH— Gastric 
midcs— Urinalysis, Ph ° SJ>horus -BIood Bro- 

'Lllol- ! f lo,u II,ooJ 

: for a complimentary copy 

LaMoitc Chemical Products Co. 

418 L ' eh ' S, "' t - • • Baltimore, Md. I 
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The Potts 

Memorial Hospital, Inc. 

Livingston, Columbia Co., New York 

One hundred miles north of 
New York City. 

Forty miles south of Albany. 

Private rooms for the reception of pa- 
tients who have undergone phrenicectomy, 
artificial pneumothorax, or thoracoplasty; 
also minimal and moderately advanced 
eases of tuberculosis needing bed care. 
Rate $25.00 per week. 

There are openings, from time to time, 
for quiescent and arrested cases of tu- 
berculosis who need rehabilitation treat- 
ment. Graduated work, under medical 
supervision, in Printing, . Gardening, 
Poultry Raising, Nursing, Clerical and 
Domestic work for men and women be- 
tween the ages of eighteen and fifty. 
Pleasant surroundings and the best of 
care make this an ideal place to complete 
the cure. Descriptive brochure, giving 
rates, will be sent upon request. 

H. A. Pattison, M.D., Director 
L. M. Niesen, M.D., 

Resident Physician 


Hospital Consultation 
and Advisory Service 

The products of the hospital are 
the cured patient, the proficient 
clinician, the well-trained nurse, 
and effective educational propa- 
ganda for the prevention of 
disease. In the evaluation of 
the hospital’s accomplishment the 
accurate appraisal of quality 
performance is of more vital 
significance than is the volume 
of service rendered. 

Offi c e of 

WILLIAM HENRY WALSH, M.D. 

612 North Michigan Avenue 
CHICAGO 
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MORE THAN 
42,000 CLAIMS 
AND SUITS 
SUCCESSFULLY 
HANDLED 
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The 

Wyatt Clinic 

/or 

Chronic Arthritis 

<Q> 

TUCSON, ARIZONA 
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THE AMERICAN COLLEGE OF PHYSICIANS 

MEMBERS OF THE BOARD OF GOVERNORS 


Egkkton* L. Crustin' . 

Gerald I>. Webb 

Henry F. Stoll 

Wallace M. Yater 
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Samuel E. Munson 

Robert M. Moore 

Thomas Tallman Holt 

William IS. Breed 

Alou’H Sachs 
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H. BoS'.vorth McCrkady. 
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William M. James 


Term Expiring 1935 

SOUTHERN CALIFORNIA— Los Angeles 

COLORADO — Colorado Springs 

CONNECTICUT— Hartford 

DISTRICT OF COLUMBIA — Washington 

IDAHO— Boise 

Southern ILLINOIS — Springfield 

I N DIANA — Indianapolis 

KANSAS — Wichita 

MASSACHUSETTS— Boston 

NEBRASKA— Omaha 

Western NEW YORK— Buffalo 

OKLAHOMA— Oklahoma City 
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TENNESSEE— Nashville 

UTAH — Salt Lake City 

ONTARIO — Toronto, Canada 
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The Desert Sanatorium and 
Institute of Research 

Tucson, Arizona 



Altitude 2,600 feet 


Entering upon its eighth season, this well-known Institution affords the facilities of modern 
diagnosis and treatment under unexcelled climatic conditions. Its appointments represent the 
acme of attractiveness, comfort and convenience. Not a hospital for the treatment of pulmonary 
tuberculosis, it aims at the utmost perfection of diagnosis and treatment of every condition 
that may be benefited by a warm, dry, sunny climate, of desert type, such as chronic arthritis, 
sinusitis, nontuberculous pulmonary and upper respiratory complaints, arterial hypertension, 
cardiorenal insufficiency, etc. 

Allen K. Krause, M.D., Director 

W. Paul Holbrook, M.D., Pfiysician-in-CAief Max Pinner, M.D., Director 0] Laboratories 

Vivian Tappan, M.D., In Charge 0/ Pediatrics Charles W. Mills, M.D., In Charge of Visiting Staff 



For RATES AND OTHER INFORMATION 
WRITE FOR BOOKLET Address Secretary, Desert Sanatorium 

Tucson, Arizona 
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THE POTTENGER SANATORIUM AND 
CLINIC FOR DISEASES OF 
THE CHEST 

Monrovia, California 
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THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 

LOCATION 

Sixteen miles cast of Los Angeles*. In the foothills of the Sierra Madre Mountains, at 
an elevation uf JIaX) feet. On the main line of Santa Fc Railway. Connected with Los Angeles 
by mtcrmbxn railway and splendid boulevards. 

ENVIRONS 

The ground* consist of a beautiful park of forty acres, in which are found a variety of 
c live Oaks, subtropical trees and plants, and a profusion of beautiful shrubs and flowers. 
M jay winding walks and nooks of exquisite beauty adu to its attractiveness. When on exercise, 
g-aiirnu sins enjoy the beautiful trails in the adjoining canyons and mountains. 

MEDICAL CAR if. 

Compete,".*, resident stall. Examinations for comparison every six weeks. Close medical 
• . P*'* . ,o. r ,n , I mt ji v,d a I need* and problems receive |icrsorial attention. 

THERAPEUTIC CARE 

Fad* aie iv,5 followed. but ,vi endeavor i* made to give patients the amount of rest and 
e «r *-ite<t to thc.r in dividual need*; the l<ncfitx of a liberal and adequate diet; such tonic 
v,.!i increase their rrnatsncc, and other mrasurcs that will help them overcome 
r* urumg or complication* that may arise. Heliotherapy, tul>erculin, pneUmo* 

5;., tax *,\.l orgery emplo) c<! whenever indicated, 

"'Oil s> rxt** {si,; n up, including med.eal attention, medicines (except expensive 

and general n i; g- i'.i 1 1 a charge for igerrtivi; measures (except pneumothorax). 

A ! ; ir.‘,')U i A. i * mx.nt.sinesl tor the study of ail sfisea.se* of the chest. 

F, M K/iTTNCEE. M.D.. Mtd,«.*f Director 

^ 3 ► U s s. ' . I V* S 1 1 

THE FOTTENGHR SANATORIUM, Monrovu, California 
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THE ANALYSIS SHOWS 


THE VALUABLE ALKALINE CHARACTER OF 


VICHY CELESTI 


Natural Mineral Water 


INDICATIONS 


In stomach and 


liver affections 


and digestive disorders 
in general; 
in gout, arthritis 


associated with uric 


acidemia, uricemia, 
and nephrolithiasis of 
uric acid origin. 



ANALYSIS 

(GRAMS PER LITER) 


Sodium bicarbonate, 3.30P0 


Potassium bicarbonate 0.2490 


Lithium bicarbonate 0.0281 


Calcium bicarbonate 0.7400 


Magnesium bicarbonate 0.1016 
Ferrous bicarbonate 0.0012 


Sodium chloride 


0.3830 


Sodium sulphate 


0.2430 


Silica 

Sodium arseniate, 
Phosphate and 
nitrate 


0.0300 


present 


BOTTLED 
AT THE SPRING 
VICHY, FRANCE 



Brochure with Therapeutic Data and Medical Bibliography 

sent on request. 


I 


Sole United States Agents, American Agency of French Vichy, Inc., 503 Fifth Ave., New York 
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BILHUBU R-KNOLL CORP., 154 Ogden Ave., JERSEY CITY, N. J. 


A Pure, Palatable , Carfc onatecl 
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For 20 Years 

HAY FEVER has been prevented 

in thousands of cases n 1 1 _ A i • 

nun Pollen Antigen 

J&edevle 


INTRODUCED BY LEDERLE LABORATORIES IN 1914 



DIAGNOSIS OF 
HAY FEVER 

With the Lederle Diagnostic 
Pollen Tests the diagnosis may 
be made in your office or in the 
patient's home. A positive reac- 
tion occurring with a pollen to 
wliich the patient is known to 
be exposed when he is having 
Hay Fever indicates the Pollen 
Antigen to be used in desensitiz- 
i ng the patient. The test is easily 
performed, accurate and safe. 


For Hay-Fever occurring from 
August 1st to Frost 

If the diagnostic skin reactions 
from both species of ragweed are 
about equal in size and larger than 
reactions produced by other pol- 
lens, and provided the history of 
the case shows that the person’s 
hay-fever symptoms occur from 
August ist to frost, use Pollen 
Antigen Lederle , Ragweed 
Combined. 

Literature upon request 


LEDERLE LABORATORIES Incorporated 

5 II FIFTH AVENUE, NEW YORK 
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Calcium 


"W/HKX all the facts of tetany are 

W arrayed it is impossible to escape 
the impression that there is a funda- 
mental relation between the various 
types,” H the opinion of X’eters and 
Van Sicked 

The disorder may take such forms as 
the .-.puMnophilia of infancy, the tetany 
of pregnancy, the convulsions of ure- 
mia. po-itupend ive tetany, parathyroid 
tetany, and that associated with os- 
teomalacia, ] 

Cantafov. 2 finds that when serum 
Calcium fail.-* Leimv ? mg. per 100 c.C. 
symptom- of tetany are manifest 

Alfrt d lice* note', that tetany occurs 
"frequently, in fact gem-r;diy, ■ in a 
latent form/' 5 In view of this the 
phy.ues.tu mud be on guard against 
tetan> os t itf ,* -><• ra-w* where there IS 
libels to l” 1 ' a drain on the calcium 
,{o:v*. particularly during growth ami 
in p re ;t money ami lactation. ( ’on Tiering 
that tie- average diet i» probably lower 
in t.dei’at'i than m any other chemical 



element, the problem of increasing cal- 
cium intake through ordinary foods is 
difficult. Calcium suits, moreover, are 
not usually relished by the patient. 

A larger intake of calcium alone is not 
effective, however, unless the body is able 
to utilize the addedmnincrals. Moreover, 
tetany is marked by elevations of serum 
; phosphorus , according to Collip .* Thus 
the problem arises nut' only of increasing 
calcium concentration but also of main- 
taining the proper ratio between calcium 
and phosphorus. ” Vitamin D, us is well 
known, has remarkable power to regulate 
calcium and ‘phosphorus, metabolism,’* 
McCollum obserres* \ 

Alfred lies.-, declares increased cal- 
cium intake together with viosterol 
to be the treatment, of choice in tetany. 3 
He adds the significant comment that 
in tetany viosterol is characterized by 
its rapid action, whereas cod liver oil, 
in infantile tetany at least, appears 
to act upon the concomitant ricketic 
condition nether than upon the tetany. 
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TREATMENT OF ANGINA PECTORIS AND CONGES- 
TIVE HEART FAILURE BY TOTAL ABLATION 
OF THE THYROID IN PATIENTS WITHOUT 
THYROTOXICOSIS 

X. WITH PARTICULAR REFERENCE TO THE PRE- AND POST- 
OPERATIVE MEDICAL MANAGEMENT * 

By H. L. Blumgart, D. D. Berlin, David Davis, J. E. F. Riseman and 
A. A. Weinstein, Boston, Massachusetts 

In the treatment of patients with congestive failure and angina pectoris, 
one not infrequently finds that despite all available medical measures the 
patients, while improved, nevertheless continue to remain chronically in- 
capacitated. It is well recognized that exercise, emotion and other factors 
which increase cardiac work tend to increase congestive heart failure and 
angina pectoris. The enforcement of diminished activity or complete bed 
rest benefits patients by reducing the demands on the heart. The use of 
sedatives and the action of digitalis in reducing the ventricular rate in 
auricular fibrillation have a similar effect. 3 ’ 10 - 3T 

The same considerations underlie the treatment of thyrotoxic heart dis- 
' ease. 22, 23 It has long been known that in thyrotoxicosis subtotal thyroidec- 
tomy usually accomplishes permanent lowering of the basal metabolic rate 
from abnormally high levels to a normal level, with coincident improvement 
in congestive failure l5 ’ 10,17,13 or angina pectoris 13,20 as the demands on the 
heart are lessened. 4 Conversely, patients with spontaneous myxedema not 
infrequently develop angina pectoris or the signs and symptoms of conges- 
tive failure because of the increased demands on the heart when thyroid 
is administered. 0 ’ s> 21 ’ 24 

We have attempted to extend this therapeutic principle of diminution 
in cardiac work by still further lessening the demands on 'the heart in 
patients with intractable heart disease. This has been done by purpose- 
fully inducing the low metabolic rate of hypothyroidism through total 
ablation of the thyroid gland. Subtotal removal of tliVotiojuuat thyroid 
gland does not assure persistent lowering of the basal metabolic rate from 

* Read before the American College of Physicians, Chicago, April 17, 1934. 

From the Medical Service and Research Laboratories of the Beth Israel Hospital, and 
the Department of Medicine, Harvard Medical School, Boston. 

This investigation was aided by a grant from the William W. Wellington Memorial 
Research Fund of the Harvard Medical School, Boston. 
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norma! levels to subnormal levels.*'’* Maximal subtotal removal of the 
normal gland may occasionally induce persistent hypothyroidism, but many 
patients' will not show a permanent reduction in metabolic rate. In such 
instances, subsequent surgical attempts to remove residual fragments have 
been unsuccessful ; nor have the residual fragments of gland been affected 
bv heavv roentgen-ray radiation to the point of dermatitis .'- 1 ~ In brief, 
our work has demonstrated that nothing short of complete removal of every 
vestige of thyroid tissue can assure the production of persistent hvpothy- 
rotdi-m. 

In a series of 60 patient.-' with intractable heart disease, we have removed 
tlic entire normal thyroid gland with results that are encouraging. Most 
of the.-’C patients were chronic invalids, having suffered from congestive heart 
failure or angina pectoris, which was unrelieved in spite of the employment 
of all available therapeutic measures over a period of years. The condition 
tients was such, that any significant improvement could be 
the operative procedure. Of the 40 patients with 
congestive heart failure due to various etiologies, over half the patients have 
been economically rehabilitated and have been able to resume light or mod- 
erately heavy work*. These patients have shown no recurrence of signs or 
-ymptouiT of failure over a period of three to 16 months, in spite of such 
ty. They are .'til! handicapped individuals in that they are probably 
• ! iv to undertake heavy manna! labor. In the 16 months that have 
•d dove the ih.-t operation was performed, five patients have suffered 
•r/t'v recurrent cardiac failure, in three of whom it was due to the 
of digital:', over i-xeru«»n, or recurrence of bronchial asthma. 

1 „• ) patienti with angina pectoris, attacks <d pain were experienced 
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on oyer a year ago is most encouraging in that more than half have been 
able to maintain the degree of benefit conferred by the operation without 
evidence of recurrence of failure or of any encroachment on their cardiac 
reserve. 

Selection of Patients 

The criteria for the proper selection of patients can be established only 
after the results have been observed over a period of years in numerous 
patients, representing the various forms and degrees of severity of cardio- 
vascular disease. Although we have operated on 60 patients with cardio- 
vascular disease during the past 16 months, the number is small from a 
statistical point of view and the elapsed postoperative interval too brief to 
permit the deduction of final conclusions. It may, however, be of value to 
state our tentative opinion at the present time. 

The use of a therapeutic procedure as radical as this should be reserved 
at the present time, we feel, for those patients who in spite of all available 
therapeutic measures remain cardiac invalids. Only after prolonged and 
adequate medical treatment has failed to relieve the patient should the 
operation be considered. Before the operative procedure is undertaken, 
the patient’s condition should be improved to the fullest possible extent so 
that the operative risk is minimal. Patients should not be operated on until 
the signs and symptoms of acute congestive failure have disappeared at 
complete rest in bed. Patients who gain edema in spite of prolonged rest 
in bed are poor candidates for operation, although a few of our most striking 
results have occurred in such patients. The presence of pulmonary con- 
gestion predisposes to postoperative bronchopneumonia, and most of our 
postoperative deaths have occurred in this group. In considering a pro- 
cedure of this type, the clinician may be tempted to operate on a patient with 
congestive failure who is rapidly becoming worse in a desperate effort to 
do something for the patient. This must be avoided, for such patients will 
obviously not withstand the operative procedure. Patients who, in spite 
of medical treatment, have suffered from recurrent failure on exertion over 
a considerable period, but whose condition is only slowly progressive, are 
favorable subjects. 

There is no reason to believe that the induction of hypothyroidism by the 
complete removal of the gland will retard the development of arteriosclerosis 
or impede the narrowing of the valvular orifices or retard active syphilitic 
aortitis. One should expect that, although patients Vho show a rapidly 
progressive preoperative clinical course may experienceltemporary and per- 
haps considerable improvement, they will probably succtunb to the under- 
lying disease process sooner than other patients with a les^i apidly pro- 
gressing condition. For this reason, we have not operated on patients with 
malignant hypertension, and have accepted only occasional cases with luetic 
heart disease. Similarly, patients with rheumatic or arteriosclerotic heart 
disease who have given a short but progressive history of failure are un- 
favorable candidates. 
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Since the effect of total thyroidectomy on the immune reactions in acute 
infectious is unknown, the presence of active rheumatic involvement con- 
traindicates the operation at present. It would, moreover, he difficult to 
jud"e whether improvement in such patients was due to the cessation of 
active infection or the results of thyroidectomy. Similarly, patients with 
pulmonary infection, such, as bronchiectasis, are much more likely to develop 
bronchopneumonia during or after operation. Patients with recent coronary 
thrombosis are of course poor operative risks. Seven of our patients had 
a history of one to three previous attacks of coronary thrombosis, but in 
every instance the last attack had occurred at least four months before 
operation. The presence of renal insufficiency contraindicates the procedure. 

Our experience indicates that a basal metabolic rate of less than minus 
15 per cent before operation is an unfavorable factor, and a basal metabolic 


rate 1 

t V c 

- tua 

pr« >C',‘i 

Sure 

O 

T i' r V C t V * 


level 

Cited 

in < 

rdvr 

face, 

turn 

tal d 

dema. 

Si 

i iK l 

baud 

met 

ib* 4i 

pc rici 

Ci:* l 

but 

ditopp 

vd t 

> ah' 

move 

'em. 

s tie* 


•”**'■"* - ' " D ’ V I •"Pjuo wi AV 

dema, Su accord with our previous studies/'-' - '’ : patients who showed a 
baud metabolic rate of minus 20 per cent before operation therefore ex- 
perienced but 'Ik'ht cardiac improvement before their basal metabolic rate 
dropped to about minus 30 per cent, the level at which the symptoms of 
moved em.i u>o VttRwd the administration of thyroid. Our clinical results 
haw kw, in accord with these considerations, for of the six patients who 
h.u.e -hxv.u S ut little improvement, four showed low preoperative metabolic 
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hospital treatment. His condition has not become rapidly worse but he is 
incapacitated. He always regains circulatory compensation after resting 
in bed for several weeks, indicating that he still has some cardiac reserve. 
His condition does not permit him, however, to undertake normal activi- 
ties. Since he becomes edema free at rest, the risk of operation is slight. 
Since he has not shown a rapidly progressive downhill course, h is prognosis 
after thyroidectomy is good. He will probably be able to lead a definitely 
more active life than before, without becoming decompensated. The hypo- 
thetical patient with angina pectoris has attacks on slight exertion but not 
at rest and does not show any of the unfavorable factors mentioned above. 
He will probably be completely free of attacks after operation, or develop 
attacks only after moderately severe exertion. 

Preoperative Management 

We have treated our patients with all available medical measures pre- 
operatively until they showed no further improvement in order that their 
condition might be as favorable as possible before operation and the risk 
of operation be reduced to a minimum . 7 All our patients are at best fragile 
operative risks and cannot withstand the complications that other more 
normal subjects might easily surmount. Before operation all patients have 
been kept at complete rest in the hospital for several weeks to several months, 
depending upon the signs and symptoms of failure and the length of time 
spent at rest prior to entry. Patients who suffer from pulmonary congestion 
in spite of prolonged rest and show cyanosis may be benefited by oxygen 
therapy. Dr. Alvan Barach of New York informs us that he has found 
this adjunct in therapy particularly helpful in his patients . 1 In patients with 
auricular fibrillation, somewhat greater doses of digitalis are necessary be- 
fore operation than are usually employed in order that the ventricular rate 
shall be adequately controlled during the course of the operation. Medicines 
which we intend to use during the operative or postoperative course are 
always administered days or weeks before operation and their effects ob- 
served. Morphine has been administered to each patient some days before 
operation in order to be certain that no hypersensitivity or idiosyncrasy 
exists. In some patients in whom such a state has existed, we have resorted ", 
to other drugs. Patients usually receive one of the barbituric acid deriva- 
tives the night before operation, and again early on the day of operation. 

It is advisable to give sufficient preoperative sedation to produce drowsiness; 
narcosis, however, is to be avoided. If patients are still alert or nervous 
immediately before operation, % or % grain of morphing is injected sub- 
cutaneously. \ ' ' 

Operative Course 

All operations are now performed under local anesthesia. Patients with 
congestive failure are placed almost in the orthopneic position on the 
operating table to avoid respiratory embarrassment and to collapse distended 
veins in the operating field. A medical advisor is present at all operations 
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to follow the reaction of the patients to operation. It necessary, the op- 
eration is terminated at his suggestion. One lobe of die thyroid is removed 
and direct laryngoscopy is then performed by Dr. Louis M. Freedman . 11 
if tile recurrent laryngeal nerve on the side of operation has been injured 
and die vocal cord on that side has been paralyzed, the operation is ter- 
minated, obviating the danger of bilateral vocal cord paralysis. In only 
two instances has interruption of the operation been necessary. In both of 
these cases the function of the vocal cord returned to normal and the other 
lobe was subsequently removed. The surgical precautions to be observed 
arc of the greatest importance. Total thyroidectomy presents surgical dif- 
ilcuhie.-v in relation to the recurrent laryngeal nerves and the parathyroid 
glands, not inherent in the UMial subtotal thyroidectomy. These problems 
have been fully discussed elsewhere by Dr. David D. Berlin, who has been 
in charge of the surgical aspects of this work.'- : 
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immediately after operation, experience indicates that complete bed rest 4 
should be enforced until the basal metabolic rate has shown a significant 
lowering of approximately 20 per cent from its preoperative level. Rest 
in bed for three or four weeks after operation is usually advisable. Ac- 
tivity should be increased only gradually during the following weeks. 

In all patients, persistent hypothyroidism has intervened. The extent 
of permanent relief has in general been related to the degree of reduction 
in the basal metabolic rate. 7 With a lowering of the basal metabolic rate, 
patients show what may be termed the mild symptoms and signs of myxe- 
dema, which consist of increased sensitivity to cold, somewhat thickened 
and dry skin, and slow growth of hair. With basal metabolic rates of 
minus 30 per cent or lower, most patients suffer from puffiness of the face, 
weakness of the legs, and irritability. By the administration of small doses 
of thyroid, the basal metabolic rate can be successfully maintained at a level 
of minus 25 to minus 30 per cent, which frees the patient from the untoward 
symptoms of myxedema, but which nevertheless decreases the burden on 
the heart. The optimum metabolic rate level for each patient varies some- 
what but is usually between minus 25 and minus 30 per cent. One-fourth 
grain thyroid is usually sufficient to maintain this level, but in some patients 
only Ys grain is necessary, while in others Ya grain is needed. 0 ’ 14 The op- 
timum dose of thyroid must be ascertained in each patient on the basis of 
the clinical signs and symptoms of hypothyroidism, basal metabolic rate 
measurements, and, at times, determination of the serum cholesterol con- 
centration. 14 All patients should be seen at least once a month for it is en- 
tirely unnecessary for a patient to suffer from the distressing symptoms of 
myxedema. 

Throughout their lives these patients should receive the same close 
medical observation and treatment that all cardiac patients require. The 
management of the cardiac condition is usually the same as before the 
operation as regards drugs, although in a few patients with auricular 
fibrillation it has seemed that slightly less digitalis is necessary. Most pa- 
tients feel so much better that they must be warned not to overdo. Opera- 
tion does not alter the underlying pathological process, and so it is important 
that they should not overtax themselves. Some of our patients because 
of their economic situation are working 12 to 16 hours a day, and one 
patient who previously suffered from angina pectoris has been working &«:/ 
a day laborer for over six months. ..This is clearly inadvisable. A Av 
patients who similarly have been forced to work strenuously havy Ted 
temporary recurrence of congestive failure or angina pectoris. Other pa- 
tients have their previous sufferings so vividly before them that they must 
be encouraged to undertake effort. The fear of recurrence of angina 
pectoris or congestive failure presents a serious psychological problem in 
some patients. 

The social-economic problems in our patients have been many. Some 
of our young patients have been invalided since adolescence and have had 
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to be taught an occupation. Others, while unable to undertake the heavy 
'work of their occupation before they were invalided, have been able to 
secure employment demanding less strenuous effort. These considerations 
are exemplified by the first patient, a chef, in whom the entire thyroid gland 
was removed on December 15, 1932. He suffered from angina, pectoris 
and congestive heart failure and had been confined to bed for over two 
years. Edema of the legs appeared if he was up and about for even a few 
hours and was accompanied by substernal pain radiating to the left scapula 
and left arm, relieved only temporarily by nitroglycerine. He has been 
unable to go back to his previous occupation, but is able to carry on as a 
porter in our laboratories, doing light work eight hours daily. If he 
attempts to increase his activity by moving beds or lifting heavy objects, 
he experiences pain over his scapula which subsides immediately on cessation 
of effort. 

The final appraisal of this new therapeutic procedure awaits the results 
attained in numerous patients with various types of cardiovascular disease. 
Whether the duration of life is actually prolonged by this treatment can only 
be ascertained by studying the subsequent history of these patients over a 
longer period of time. At present we may state, however, that we have 
been able to prolong the useful and comfortable life of most of our patients 
since they were almost all incapacitated before operation. The results are 
encouraging and the operation should be considered in patients who arc 
incapacitated and who conform to the considerations outlined in this 
communication. 
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A STATISTICAL EVALUATION OF DIFFERENT 
METHODS FOR THE DETECTION OF ARTE- 
RIOSCLEROSIS IN DIABETES MELLITUS * 

By I. M. Rabinowitch, F.A.C.P., W. L. Ritchie, and S. Hanford 

McKee, Montreal , Canada 


The purpose of this paper is to report the results of a statistical evalua- 
tion of different methods for the detection of arteriosclerosis in diabetes 
mellitus. This investigation was prompted by the high and increasing 
incidence of vascular disease among diabetics and its influence upon mor- 
tality. 

In spite of control of coma and of tuberculosis — the two major causes 
of death among diabetics in the past — the death rate from diabetes mellitus 
in large populations is still high ; and mortality and morbidity data clearly 
indicate that cardio-vascular disease is one of the most important con- 
tributing factors. In table 1, are recorded cardiovascular conditions aiid 
their incidences among 1500 diabetics in the Clinic for Diabetes at The 
Montreal General Hospital. 

Table I 

Cardio- Vascular Conditions among 1500 Diabetics in the Clinic for Diabetes at the Montreal 

General Hospital 


Condition 


Average Age 
Number (years) 


Angina pectoris 19 58.5 

Cataract _ 85 61,3 

Cerebral arteriosclerosis 14 60.5 

Cerebral hemorrhage 13 60.4 

\.^ Cerebral spasm 12 56.0 

' \Cerebral thrombosis 18 61.7 

CotQnary thrombosis 7 55.8 

GangVbpe 118 61.5 

Hypertension 249 56.3 

Intermittent claudication 4 54.0 

Myocarditis .'.Ay 50 59.4 

Pre-uremia Y^ 2 62.5 

Uremia Yw. 7 55.0 


The above do not include dll of the cardio-vascular disturbances. In 
some cases, for example, the only evidence of arteriosclerosis was calcifica- 
tion of the arteries of the lower extremities. The arterial changes had 
produced no symptoms; and aside from the, diabetes, these individuals were 
healthy. The calcifications were discovered accidentally because of our 
routine roentgenological examination. 

Attention is drawn particularly to the high incidence of hypertension, 
namely, 16.6 per cent. Prior to the discovery of insulin, increased blood 

* Received for publication April 3, 1934. 

From the Departments of Metabolism, Roentgenology and Ophthalmology, The Montreal 
General Hospital, Montreal, Canada. 
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pressure was not prominent among diabetics. This was to be expected, 
since the average duration of life from the onset of the diabetes was but a 
few years. Neither Elliott 1 nor Janeway 2 was impressed with the im- 
portance of this association. With better control of the diabetes by diet 
and insulin, conditions have changed. The diabetic now lives long enough 
to develop cardio-vascular disease. 

Whether hypertension should be regarded as a clinical entity, independent 
of vascular disease, or whether it should be considered as a manifestation 
of vascular disease, is, for the purpose of this investigation, irrelevant; it 
is of academic interest only. Of practical importance is the fact that, when 
selected at random, more diabetics have hypertension than a similarly se- 
lected group of nondiabetics. That hypertension may lead to arterio- 
sclerosis is a well recognized fact. Therefore, if hypertension is common 
among diabetics, in spite of control of the diabetes, and commonly leads 
to vascular disease, it may be properly included in this study ; the relationship 
may be regarded as causal and not accidental. 

The above incidence of vascular disease, though obviously high, would 
appear to be gratifying; as stated, the diabetic now lives long enough to 
develop these conditions, whereas in the past, death from coma and tu- 
berculosis prevented him from doing so. The disturbing feature, however, 
is age. In table 1 are recorded the average ages for the corresponding 
conditions; and these appear to be satisfactory. Averages, however, re- 
quire interpretation. One of the theorems of statistics tells us that the 
arithmetical mean of a large series of observed values is the most probable 
value of the quantity measured.* It should, therefore, be noted that, with 
very few exceptions, the above averages have been calculated from a small 
number of cases. Under such conditions, the mean is not necessarily the 
same as the mode or typical value; a few extremely high or low values could 
appreciably influence the mean, and this was found to be so. While tabulat- 
ing the data we were repeatedly impressed with the young ages : angina 
pectoris at the age of 39 years, cerebral hemorrhage at 41 years, cerebral 
spasm at 37 years, cerebral thrombosis at 43 years, coronary thrombosis 
at 39 years; hypertension at 34 years, advanced cerebral arteriosclerosis at 
37 years, marked retinitis at 47 years, cataract at 18 years, and arterio- 
sclerosis at 12 years. At present, death from arteriosclerosis is rare among 
juvenile diabetics. The death rate from all causes is low among diabetic 
children. This, however, is no indication of ultimate prognosis. It may 
here be observed that life assurance companies do not accept arteriosclerotics 
as standard risks. Children with arteriosclerosis are no exception. Re- 
gardless of age, the expectation of life of the arteriosclerotic is definitely 
less than the normal. 

We are not alone in these experiences. Among a group of 50 diabetics 
under 40 years of age in Dr. Joslin’s clinic, Shepardson 3 found that 18, 
an incidence of 36 per cent, had vascular sclerosis, according to roentgen-ray 

* This holds only when the frequency distribution is symmetrical. 
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examination. Wilder 4 noted a high postmortem incidence of arteriosclerosis 
among diabetics- under 40 years of age and Shields Warren’s experiences 
are particularly worthy of note here. In table 26 of his book on “ The 
Pathology of Diabetes Mellitus ” 5 Warren records the findings in 264 
autopsies upon diabetics. Of these 264 cases, there were 72 individuals 
of 40 years of age or under; and of these 72 individuals, 36 (an incidence 
of 50 per cent) had tissue changes secondary to arteriosclerosis. In one 
case, death was due directly to arteriosclerosis. 

Is the incidence of arteriosclerosis increasing and, if so, is the increase 
more apparent than real? An apparent increase is to be expected, since 
other important causes of death have been greatly reduced. A little over 
a decade ago, coma was the chief cause of death among diabetics. This 
condition is rapidly disappearing; in 1933 in the Clinic for Diabetes at The 
Montreal General Plospital there were three cases only. That this was not 
accidental is shown by the small number of such cases in the immediately 
preceding years; in 1932, there were five; in 1931 there were five, and in 
1930 there were six. 

Apparent or real, the incidence of arteriosclerosis is very high. It is 
appreciably affecting mortality among adults and, if not controlled, must 
sooner or later exert the same effect among children. Control of diabetes 
is generally judged by the control of hyperglycemia, glycosuria and nutri- 
tion, that is, by blood and urinary sugar, body weight and activity of the 
individual. In view of the possibility of premature death from arterio- 
sclerosis, it is obvious that these criteria alone do not afford a true index 
of progress ; and it may here be observed that it affords very little comfort 
to know that, in a person who died of a cerebral hemorrhage or heart 
Tidlure, the diabetes, at the time of death, was under ideal control; that the 
urine was free of sugar and acetone bodies and the blood sugar was normal. 
Relatives' are concerned with the death and not with its cause. 

Further disturbing is the fact that in the majority of these diabetics 
with cardio-vasmlar-renal disease the diabetes was mild. This emphasizes 
a well recognized I. ct, namely, that cardio-vascular or cardio-vascular-renal 
disease is not relatemto the severity, but to the duration of the diabetes. 
(Children are no exception to this rule.) Most of our patients with angina 
pectoris, coronary thrombosis, cerebral hemorrhage, hypertension, heart 
failure, etc. have mild diabetes; the urine is readily freed and kept free 
of sugar and acetone bodies and the blood sugar is kept normal or nearlv 
so with diet alone. • Relatively few of these patients require insulin. 

An important problem in the management of the diabetic is, therefore, 
clear. If the expectation of life of the diabetic is to approach that of the 
normal individual, premature arteriosclerosis must be prevented and, if 
present, must be controlled. Prevention and control depend upon recog- 
nition of cause, early detection and appropriate treatment. 

In the present article we are presenting data which bear upon the question 
of the diagnosis of arteriosclerosis. An attempt was made to evaluate the 


DETECTION OF ARTERIOSCLEROSIS IN DIABETES MELLITUS 1481 


relative sensitivities of a number of well recognized procedures: namely, 
ordinary clinical examination, examination of the ocular vessels (fundi), 
roentgenological examination of the legs and feet for calcification of vessels, 
and roentgenological estimation of the size of the heart. 

Clinical Methods 

In many cases, clinical examination alone suffices. With such conditions as 
cerebral hemorrhage, gangrene, coronary thrombosis, etc., vascular disease is obvious. 
In all such conditions, however, the pathological changes are well advanced. The 
difficult problem is early diagnosis. 

There are the four suggestive signs of arteriosclerosis, namely, (a) thickened 
radial vessels, ( b ) hypertension, (c) enlargement of the heart, and ( d ) accentuation 
of the aortic second sound. These, when found together, form a picture which is 
pathognomonic. Singly, however, they have their limitations. Palpation of the 
arteries is a common clinical procedure and attempts have often been made to estimate 
the degree of arteriosclerosis by this simple process. The practice is old, but, to 
quote Shields Warren 5 it is as old as it is uncertain. It is, for example, very difficult 
at times to distinguish between thickness due to arteriosclerosis and a palpable artery 
due to hypertension. In either case, the findings at least suggest disease. The chief 
difficulty is interpretation of normal thickness and normal tension; it does not neces- 
sarily follow that an artery, normal according to palpation, is normal; calcification 
may be quite marked. 

Estimation of the size of the heart may be misleading, because of the many 
vagaries of percussion. It is often difficult to detect slight enlargement and to inter- 
pret findings which suggest slight enlargement. Because of vagaries of the aortic 
second sound, this sign, also, has its limitations. Blood pressure is valuable, but it 
is a well recognized fact that there may be advanced arteriosclerosis without increase 
of pressure. In addition, there are the uncertainties of blood pressure standards. 

Fundi 

The importance of examination of the fundi has been recognized for some time. 
Changes in the ocular vessels may often be the only evidence of vascular disease. 

Roentgen-Ray Examination 

Clinical and postmortem data show that disease of the heart and vessels of the 
lower extremities account for the majority of deaths among diabetics. We have, 
therefore, included in this study roentgen-ray examination of the heart and lower 
extremities. 

A. Roentgen-Ray Examination ' of the Heart 

The “ six foot plate,” interpreted by the Hodges and Eyster formula 0 appears 
to be a reliable method for classifying hearts for statistical purposes with respect to 
the size of the organ. The Hodges and Eyster formula was chosen in 1931 by the 
Heart Committee of the New York Tuberculosis and Health Association as probably 
the best for this purpose, and a cardiological committee appointed by the Association 
of Life Insurance Medical Directors of America came to the same conclusion in 
1933 after having rechecked the validity of the formula on a sizeable group of 
normal subjects, the data being taken partly from the literature and partly from the 
original records of one of the very large companies, which carefully tabulates anthro- 
pometric measurements of its head office clerical employees. The committees men- 
tioned were of opinion that a heart should be regarded as definitely enlarged if the 
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total observed transverse diameter is 10 per cent or more in excess of the predicted 
normal by the formula mentioned. The observations covered the ages from 15 to 63 
years, weights from 100 pounds to 216 pounds, and heights from five feet to six feet, 
three and one-half inches. Analysis showed that only 8.5 per cent of the group had 
a total transverse diameter of more than 10 per cent below the calculated normal 
diameter, and that only 4.2 per cent had transverse diameters of more than 10 per 
cent in excess of the predicted normal. Three and one-tenth per cent lay between 
plus 10 per cent and plus 12 per cent, and 1.1 per cent were between plus 12 per cent 
and plus 20 per cent in excess of the calculated normal. Because of these studies, 
it was concluded* that ^ 10 per cent is a fair upper limit of normality. The per- 
missible limits of departure from the normal in the following studies were, therefore, 
also + 10 per cent. 

B. Roentgen-Ray Examination of the Extremities 

Labbe and Lenfantin 8 first emphasized the importance of this method of ex- 
amination and it is now widely used. Experience has shown, however, that this method 
also has its limitations. Roentgenological diagnosis depends upon deposition of 
calcium in the vessels and it is a well recognized fact that there may be advanced 
arteriosclerosis without such deposition. 

As each of the above-mentioned methods has its limitations, an attempt 
was made to determine which method alone or which combination of 
methods affords the best means of detecting vascular disease. 


Methods of Investigation 


For this study, 1500 diabetics were selected. at random from our records. 
In many of these cases, examinations did not include all of the above- 
mentioned methods. In order to make use of all data, each method was 
studied individually and then in different combinations with each other, 
whenever the necessary information was available. Brief mention of some 
of the clinical data is necessary here. 

In 146 of the 1500 cases the only suggestive abnormalities were (a) a 
blood pressure of 140 mm. of Fig or over and (&) the left border of the 
heart was situated 10.5 cm. or more to the left of the midsternal line. Even 
in otherwise healthy individuals, when the blood pressure was 140 mm. of 
Fig, life assurance companies have repeatedly noted an increase of death 
rate.f Flowever, if such blood pressure is the only suggestive abnormality, 
the applicant is not generally classified as substandard because, in the ma- 
jority of cases, the finding is normal. This, also, applies to the finding of 
the left border of the heart at 10.5 cm. to the left of the midsternal line. 
In the classification of the above mentioned 146 cases, we, therefore, took 


Associati °n Life Insurance Medical Directors of America 1913 w m 
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T I am indebted to Dr. C. C. Birchard, Chief Medical Officer of the Sun Life Assurance 
Company of Canada, for this information. e Assura »ce 

In a recent study of over one-half million insured lives, the New York T 
Company has shown that, the normal blood pressure is lower than is generallv reaS 
For all ages to age /0, it is below 140 mm. Hg. A systolic pressure of 10 mm ea . . izc ^- 

the average for the age gave an excess mortality of 15 per cent; and a systolic 
-a mm. Hg above the average for the age gave an excess mortality of 45 per cent* tSSUre 
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it, when either blood pressure or size of the heart was the only suggestive 
abnormality, that there was no cardio-vascular disease. When both sug- 
gestive abnormalities were found in the same individual, the latter was 
classified as “ cardio-vascular.” 

A brief note is also necessary here with regard to the fundi. As stated, 
this method of examination was dealt with separately. It was not included 
in the ordinary clinical procedures for the following reasons : 

Though there is general agreement about the changes in the vessels in 
advanced vascular disease, there appear to be differences of opinion about 
early changes. As, in the initial stages, these are no more than exaggera- 
tions of the normal appearance, different interpretation by different indi- 
viduals is only to be expected. This applies particularly to such early 
changes as congestion ; increased diameter of veins ; alteration of light reflex, 
and tortuosity of arteries. For uniformity of data, therefore, all examina- 
tions in this study were made by the same individual (S. FI. McK.). The 
criteria were as follows : 

Vascular Changes in the Fundus. Alterations in the vessels of the fundi affect 
both veins and arteries. The first sign observed is a general congestion of the veins 
which results in an increase of their diameter and a broadening of their light reflex. 
Next these veins, being made longer by congestion, show bending in the direction of 
the artery and this bending may be considered a first step in the development of 
venous tortuosity. Slightly later the phenomenon of disappearance of the vein at the 
point of intersection with an artery is observed. The vein is invisible, not only 
directly under the artery, but also for a short distance to either side. This is not 
necessarily a pressure effect; later a condition is seen in which pressure is definitely 
evidenced by slight dilatation of the veins just before the artery is reached. A 
-further change in the veins consists of what is called bridging or banking, where the 
veins are seen to arch over or under the artery, in a more direct transverse axis, a 
letter Z formation. The final variety of venous change is tortuosity due to increased 
resistance to venous drainage. 

Arterial changes, which usually are observed later, consist of calibre variation, 
tortuosity, alterations in the light reflex and pressure effects. The changes in calibre 
may be uneven and patchy in distribution or there may be a uniform narrowing, 
giving pale threadlike vessels. In some instances the vascular changes may result in 
regular interruptions of the light reflex without altering the column of blood, a 
condition which causes a beaded appearance of the artery. The degree of tortuosity 
of the arteries is very variable; the tendency to small cork-screw arteries in the 
macular area is important. The changes in light reflex give rise to the appearances 
known as copper-wire arteries, silver wire arteries, etc. 

Retinal hemorrhages and exudates may both result from vascular changes. 
Evans 0 believes that a certain type of retinal exudate is definitely associated with 
arteriosclerosis. It is of a dull yellow color variously distributed; one common 
situation is the margin of the disc. 

The optic disc in retinal arteriosclerosis is usually not much affected until the 
late states. In advanced degrees of retinal arteriosclerosis there is evidence of a 
characteristic waxy pallor of the disc due to ischemia. 
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Results of Investigation 

In table 2 are recorded the incidences of cardio-vascular disease accord- 
ing to the method of examination. It will be observed that the highest 
incidence was found with the ordinary clinical method. The limited sig- 
nificance, however, which can be attached to any one procedure alone is 
clearly shown in tables 3, 4, 5 and 6. In these tables, vascular disease is 
related to age. It will be observed that, according to roentgen-ray examina- 
tion of the size of the heart (table 3) very few individuals under the age 
of 50 years had vascular disease ; among 436 patients it was found in 46 — 
an incidence of 10.5 per cent only; it was practically absent at the age of 30 
years and under, and entirely absent at the age of 20 years and under. 

Table II 

Incidences of Cardio- Vascular Disease among 1500 Diabetics According to Method of Diagnosis 


Cardio-Vascular Disease 

Method of Number of 


Examination 

Examinations 

Number 

Par Cent 

Clinical* 

926 

378 

40.8 

Fundi 

984 

365 

37.1 

X-Ray of feet 

858 

262 

30.5 

X-Ray of heart 

1004 

182 

18.1 


* Cases in which blood pressure and heart measurement data were not recorded in detail 
were not included in this investigation. 

According to calcification of the vessels of the lower extremities (table 
4) the findings were practically the same; of 400 individuals of age 50 years 
and under, vascular disease was detected in 57 cases only — an incidence of 
14.2 per cent only, and among 66 individuals of 30 years of age and under, 
it was detected-in two cases only — an incidence of 3 per cent. 

Table III 

Age Incidence of Vascular Disease According to X-Ray Examination of Size of Heart in 1004 

Diabetics 


Age Period 


Total 

Number 


Vascular Disease 
Number p er Cent 


-10 

9 

- 

11-20 

26 


21-30 

74 

2 

31-40 

130 

8 

41-50 

197 

36 

51-60 

281 

57 

61-70 

229 

61 

71-80 

57 

18 

SL+ 

1 



1004 

182 

Summary: 



30 years and under 

109 

2 

50 “ “ “ 

436 

46 

Over 50 years 

568 

136 


2.7 

6.1 

18.2 

20.2 

26.6 

31.5 


18.1 

1.8 

10.5 

23.9 
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That roentgenological examination alone was not sufficient to determine 
the incidence of vascular disease in the group of individuals investigated 
is shown in the remaining tables. According to the fundi (table 5) among 
537 individuals of 50 years and under, there were 111 cases, an incidence 


Table IV 

Age Incidence of Vascular Disease According to Calcification of Vessels in the Lower Extremi- 
ties in S5S Diabetics 



Total 

Number 


Calcification 

Age Period 

Number 

Per Cent 

-10 

5 





11-20 

16 

— 



21-30 

45 

2 

4.4 

31-40 

150 

ii 

7.3 

41-50 

1S4 

44 

23.9 

51-60 

221 

97 

43. S 

61-70 

196 

89 

46.2 

7 1— SO 

40 

IS 

45.0 

S1 + 

1 

1 

— 

Summary: 

S5S 

262 

30.5 

30 years and under 

66 

2 

3.0 

50 

400 

57 

14.2 

Over 50 years 

45S 

205 

44.7 


of 20.6 per cent, and among 69 individuals 30 years of age and under, there 
were 9 cases, an incidence of 13 per cent. According to ordinary clinical 
examination, the results were essentially the same. This is shown in table 6. 

Do the above findings reflect the conditions which obtain among dia- 
betics? That they do not, is shown in table 7. In this table are recorded 

Table V 

Age Incidence of Vascular Disease According to Examination of Ocular Vessels (Fundi) in 

9S4 Diabetics 


Vascular Disease 


Total 


Age Period 

Number 

Number 

Per Cent 

-10 

6 

— 

— 

11-20 

19 

3 

15.S 

21-30 

44 

6 

13.6 

31-40 

192 

16 

8.3 

41-50 

276 

S6 

31.1 

51-60 

252 

128 

50.7 

61-70 

146 

87 

59.6 

71-80 

4S 

38 

79.1 

81 + 

1 

— 

— 

Summary: 

9S4 

365 

37.1 

30 years and under 

50 “ 

69 

9 

13.0 

537 

111 

20.6 

Over 50 years 

447 

254 

55.8 
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the -incidences of cardio-vascular disease according to combinations of two 
methods. With four methods taken two at a time, six such combinations 
are possible. By comparing tables 2 and 7, it will be observed that with 

Table VI 

Age Incidence of Vascular Disease According to Clinical Examination (Excluding Fundi) 

among 926 Diabetics 


Vascular Disease 

Total . — 


Age Period 

Number 

Number 

Per Cent 

-10 

5 

— 

— 

11-20 

28 

4 

14.3 

21-30 

66 

6 

9.1 

31-40 

136 

7 

5.1 

41-50 

176 

47 

21.0 

51-60 

258 

133 

51.5 

61-70 

213 

145 

68.0 

71-80 

81 + 

44 

36 

82.2 

Summary : 

926 

378 

40.8 

30 years and under 

99 

10 

10.1 

50 “ 

411 

64 

15.6 

Over 50 years 

515 

314 

60.9 


any combination of two methods, the incidence of vascular disease was 
higher than with any one method alone (table 2). By combining three 
methods at a time, the incidence was further increased (table 8) and when 
all four methods were combined the incidence was highest. Among 500 
individuals so examined vascular disease was found in 313 cases, an in- 
cidence of 62.6 per cent. That this incidence approaches the true condi- 
tions which obtain among these diabetics is suggested from tables 9 and 
10; the incidences noted clinically approach those which have been found 
by careful postmortem examination. According to table 9, approximately 
55 per cent of our diabetics of 50 years of age and under had vascular 
disease. Table 10 is a reproduction of table 26 of Shields War ren’s “ Pa- 
thology of Diabetes Mellitus.” 5 According to Warren, of 108 individuals 
of age 50 years and under, arteriosclerosis was found in 71 cases, an 


Table VII 

Incidences of Cardio- Vascular Disease among 1500 Diabetics According to Combination of 

Two Methods of Diagnosis 


Method of 

Examination 

Number of 
Examinations 

Cardio-Vascular Disease 

Number Per Cent 

Fundi and x-ray of feet 

739 

334 

45.2 

Fundi and clinical 

662 

332 

50 1 

Fundi and x-ray of heart 

S86 

399 

45 0 

Clinical and x-ray of feet 

737 

391 

53 0 

Clinical and x-ray of heart 

6S2 

282 

41 3 

X-Ray of feet and x-ray of heart 

760 

348 

45^8 
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incidence of approximately 66 per cent. It should be noted, as Warren 
points out, that the great majority of the individuals in this age group did 
not die of arteriosclerosis; this condition was the cause of death in seven 
cases only. 


Table VIII 

Incidences of Cardio-Vascular Disease among 1500 Diabetics According to Combination of 

Three Methods of Diagnosis 


Method of Examination 

Numbey of 
Examinations 

Cardio- Vascular Disease 

Number 

Per Cent 

Fundi, clinical and x-ray of feet 

620 

346 

55.8 

Fundi, clinical and x-ray of heart 

564 

341 

60.5 

Fundi, x-ray of feet and x-ray of heart 

642 

367 

57.2 

Clinical, x-ray of feet and x-ray of heart 

640 

357 

55.8 


Table IX 

Incidences of Cardio-Vascular Disease among 500 Diabetics According to Age 


Cardio-Vascular Disease 


Age Period ■ 

Number 

Number 

Per Cant 

MB JK /. . „ Y , 

4 




14 

4 

2S.6 


34 

5 

14.7 

iKfi 

67 

33 

49.2 


124 

91 

73.3* 

51-60 

158 

106 

67.1 

61-70 

SO 

59 

73.7 

71-80 

IS 

14 

77.S 

81 + 

1 

1 

— 


500 

31 3 

62.6 


* Note: Among 243 individuals of 50 years of age and under, cardio-vascular disease was 
found in 133 — an incidence of 54.7 per cent. 


Table X 

Postmortem Incidences of Arteriosclerosis * 


Age at 

Number 

Incidence of 

Age at 

Number 

Incidence of 

Death 

of 

Arterio- 

Death 

of 

Arterio- 

(Yrs.) 

Cases 

sclerosis 

(Yrs.) 

Cases 

sclerosis 


9 

6 

51-60 

66 

65 

11-20 

23 

7 

61-70 

65 

65 


19 

10 

71-80 

19 

19 


21 

19 

81 + 

2 

2 

41-50 

36 

35 f 

? 

4 

3 




Total 

264 

225 (85.2%) 


* Taken from Table 26, “Pathology of Diabetes Mellitus,” Shields Warren, 
f Among 108 individuals of 50 years of age and under, arteriosclerosis was found in 71 — 
an incidence of 65.7 per cent. 
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Influence of the Duration of the Diabetes 

In view of the satisfactory diagnosis when all four methods of ex- 
amination are combined, it was considered advisable to reexamine the alleged 
relationship between duration of diabetes and cardio-vascular disease. For 
this purpose, the 500 cases shown in table 9 were studied. Cardio-vascular 
disease was related not only to age, but also to duration of diabetes. The 
combined data are shown in table 11. 

Table XI 

Relationship between Cardio-Vascular Disease, Age and Duration of Diabetes among 500 

Diabetics 


Age 

Period 



Duration of Diabetes 



5 Years and Over 


Under 5 Years 

Total 

Number 

Cardio- Vascular Disease 

Total 

Number 

Cardio- Vascular Disease 

Number 

Per Cent 

Number 

Per Cent 

-10 




4 



11-20 

2 

2 

100.0 

12 

2 

16.7 

21-30 

4 

2 

50.0 

30 

3 

10.0 

31-40 

21 

18 

85.7 

46 

15 

32.6 

41-50 

54 

47 

87.0 

70 

44 

62.8 

51-60 

50 

43 

86.0 

108 

63 

58.3 

61-70 

12 

8 

66.7 

'68 

51 

75.0 

71-80 

1 

1 

100.0 

17 

14 

82.3 

81 + 




1 

1 

100.0 


It will be observed that in the majority of these 500 cases, namely, 356 
(71.2 per cent) there was a history of diabetes of less than five years and, 
among these 356 cases, cardio-vascular disease was found in 193, an inci- 
dence of approximately 55 per cent. In accord with past experiences, a 
high incidence of vascular disease is expected when the disease is of more 
than five years’ duration; but this high incidence was not suspected when 
the duration of the disease was less than five years. This emphasizes the 
value of the combined method of examination. It will also be observed in 
this table that of 162 individuals of 50 years of age and under who had 
diabetes for five years or less, vascular disease was found in 64 cases — 
an incidence of approximately 39 per cent. 

That this high incidence of vascular disease among individuals of 50 
years of age and under and with the disease of less than five years’ duration 
would be discovered by the combined method of diagnosis only is suggested 
from the following : 

In table 7 of a report in 1930 Joslin 10 records the incidence of calcifica- 
tion of arteries according to the ages of the individuals and durations of 
diabetes in 298 cases. The incidences are expressed as percentages. The 
298 individuals are divided into 40 groups. In the majority of cases, 
therefore, the number in each group was small — less than 10 cases. Since 
limited significance can be attached to findings with such small groups, and 
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in order that Joslin’s findings may be comparable with our own, we have 
converted Joslin’s percentages into actual number of cases and divided 
the 298 individuals into three groups only according to age and two groups 
only according to duration of diabetes. The combined data are summarized 
in table 12. 

Table XII 

Comparative Data Showing Relationship between Cardio- Vascular Disease, Age and Duration 

of Diabetes 



Under 5 Years Duration 

Over 5 Years Duration 



Cardio-Vascular Disease 


Cardio-Vascular Disease 

Age Group 

No. 

Number Per Cent 

No. 

Number 

Per Cent 

Whole* 

103 

52 50.5 

195 

131 

67.2 

50 years and under 

52 

8 15.4 

145 

83 

57.2 

Over 50 years 

51 

44 S6.3 

50 

48 

96.0 

* Calculated from x-ray data, Table 7, Ann. Int. Med., 

1930, 

iv, 54, E. P. 

Joslin (298 

cases). 




Under 5 Years Duration 

Over 5 Years Duration 



Cardio-Vascular Disease 


Cardio-Vascular Disease 

Age Group 

No. 

Number Per Cent 

No. 

Number 

Per Cent 

Wholef 

356 

193 54.2 

144 

121 

84.0 

50 years and under 

162 

64 39.5 

81 

69 

85.2 

Over 50 years 

194 

129 66.5 

63 

52 

82.5 


t The Montreal General Hospital data (500 cases). All methods of diagnosis used. 


It will be observed that, regardless of duration of diabetes, the incidence 
of vascular disease was much higher according to the combined method of 
examination than when diagnosis was based upon roentgenological examina- 
tion alone. In Joslin’s group of cases, 15.4 per cent only of the individuals 
of 50 years of age and under had vascular disease, when the duration of 
the diabetes was less than five years; whereas, in our group, the incidence 
for the corresponding group was 39.5 per cent. When the duration of the 
diabetes was more than five years, again, our incidence was higher than that 
recorded by Joslin for the younger age groups, namely, 85.2 per cent 
compared with 57.2 per cent. 

That our data reflect the true conditions which obtain among diabetics 
in general is again supported by postmortem data. The observations of 
Warren, 5 who has made a special study of the pathology of diabetes, are 
worthy of note here. “ I have yet to see at autopsy a diabetic, or to read 
the autopsy protocol of a diabetic, whose disease has lasted five years or 
more, free from arteriosclerosis, regardless of age.” 
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Summary 

The purpose of this report is to emphasize the high incidence of vascular 
disease in diabetes mellitus. 

The cause of this high incidence is, as yet, unknown. 

Aside from etiology, for the prevention and successful treatment of 
vascular disease, early diagnosis is essential. The above data indicate that 
by a combination of the methods investigated vascular disease is more readily 
detected than by the use of any one method to the exclusion of all others; 
the incidence of vascular disease found during life approaches that found 
on careful postmortem examination. 
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TULAREMIC PNEUMONIA * 

By P. G. Boman, M.D., and A. J. Bianco, M.D., Duluth , Minnesota 

Until recently many observers have considered the presence of pneu- 
monia in cases of tularemia as an intercurrent infection. Several published 
necropsy reports refer to more or less extensive bronchopneumonia without 
directly attributing it to the tularemic infection. 

Permar and MacLachlan, 1 in reviewing the reported fatal cases, found 
that 36 per cent showed pneumonia either clinically or at autopsy and that 
in 62.5 per cent of the autopsied cases there was diffuse pneumonic involve- 
ment. In correlating the pathological reports in published cases with their 
own observations they believe that tularemic pneumonia presents morpho- 
logic changes which are specific for tularemia. These morphologic changes 
are the typical miliary necrotic focal lesion, extreme subendothelial edema 
and mononuclear cellular infiltration in the blood vessels. The edema in 
the arterioles and venules produces a narrowing in the lumina of the vessels, 
which is followed by thrombosis. It is this thrombosis with the resulting 
vascular obstruction which accounts for the widespread necrosis present 
in these cases. This necrosis, which is usually progressive, ‘indicates a grave 
prognosis. 3 

It is certain that many cases with minimal pulmonary involvement re- 
cover 3 and that some pneumonias do not go on to a fatal outcome, as 
evidenced by the case reported recently by Tureen 4 in which complete re- 
covery occurred. 

We have recently observed a case which closely parallels that reported 
by Tureen and in which complete recovery likewise occurred : 

Case Report 

A mechanic, aged 37 years, was admitted to St. Mary’s Hospital on September 
22, 1932 under the care of Dr. Anthony J. Bianco, who had been called to- see the 
patient at his home that same day. 

The complaints on admission were chills, fever, headache, general malaise, ex- 
treme exhaustion, left sided chest pains, dyspnea and cough. He had been taken 
suddenly ill four days previously with chills, fever, headache and generalized aches 
and pains. The day following, a slight unproductive cough had developed and this 
became progressively worse during the next two days, during which time chest pain 
and dyspnea also appeared. 

At the time of admission to the hospital the cough was severe and prostration 
was marked. His temperature was 104.8° by rectum, pulse rate 116 and respiratory 
rate 30. Chest examination showed moderate dullness over the base of the left lung 
posteriorly and moist inspiratory rales were heard over this same area. A roentgeno- 
gram of the chest showed a small area of infiltration in the lower left lobe. The 
white blood count was 6000. A diagnosis of lobar pneumonia was made and treatment 
instituted on this basis. 

* Read before the Minnesota Society of Internal Medicine, May 15, 1933. 

From The Duluth Clinic and St. Mary’s Hospital. 
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On the next day he was definitely worse: prostration had increased, diaphoresis 
was marked, the cough was severe and he was raising blood stained sputum. The 
chest pain and headache continued. The temperature rose to 105.4° (R.). The 



Fig. 1. Roentgenogram of chest on the fourth day of illness, showing moderate involvement 

of the lower lobe of left lung. 

dullness over the left base was increased and bronchial breathing was noted in addition 
to the inspiratory rales. 

On the ninth day of his illness his condition appeared about the same except that 
cyanosis was present. He was still coughing severely and raising the blood stained 
sputum. Respirations were more rapid and shallow. Chest examination indicated 
the presence of a pleural effusion on the left side. The white blood count was 5000, 
polymorphonuclears 69 per cent, lymphocytes 30 per cent, monocytes 1 per cent. On 
the next day 600 c.c. of fluid were removed from the left pleural cavity. This showed 
a white blood count of 1777 and a red blood count of 8200. No microorganisms were 
found on direct smear and a culture was later reported as negative. 

His condition progressively became worse. He appeared to be very toxic, cy- 
anosis increased to a marked degree, and delirium developed. Continuous use of 
oxygen gave considerable relief and a second thoracentesis was performed. 
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At this time blood was sent to the Minnesota State Laboratory for agglutination 
tests because the prostration and toxicity appeared to be out of proportion to the 
pulmonary involvement. On October 4, 1932 the report from the Minnesota State 
Laboratory stated that there was complete agglutination of the blood serum with 
B. tularcnsc in 1 : SO dilutions and partial agglutination in 1 : 160 dilutions. Agglu- 
tination was absent with Brucella welitensis and B. typhosus and paratyphosus. 

On receiving this report a careful search for a primary lesion and lymph gland 



Fig. 2. Roentgenogram taken on the ninth day of illness, showing extension of pathologic 

process in lower left lobe. 

involvement was made but none was found. The patient was irrational and could 
not give any history of exposure, but his wife stated that he had skinned a rabbit four 
days before the onset of his illness. (The patient later stated that just before skinning 
the rabbit he had squeezed a pimple on the median side of the right anterior nares and 
that while he was skinning the rabbit he wiped the secretion from his nose with his 
hand. He apparently infected himself through the open sore in his nostril. The 
nose was sore for several days following this, but he thought that he had a small boil.) 
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A second blood specimen was sent to the Minnesota State Laboratory on October 
7, 1932 and this showed that agglutination was present with B. Marcuse antigen in 
dilutions of 1 : 1280. A definite diagnosis of tularemia and tularemic pneumonia with 
pleural involvement was now made. 



Fig. 3. Appearance of lungs at the end of the seventh week of illness. 


On the seventeenth day of his illness the temperature, which had ranged from 
102° to 105.4° (R.), began to drop and a gradual improvement was noted. On the 
thirty-fifth day his temperature was normal and he tvas transferred to his home to 
continue his convalescence. At this time he noticed several small pustules on the 
skin of his body and these persisted for three weeks. A direct smear showed gram- 
positive diplococci, which were lancet-shaped. 

His convalescence was slow, and six weeks after his return home he was able to 
walk only a short distance without experiencing fatigue and dyspnea. He was able 
to return to work during the middle of March of 1933 — six months after the onset of 
his illness. He is now in excellent health and shows no evidence of his illness, except 
that on May 12, 1933 the blood serum showed agglutination with the B. tularcnsc 
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antigen in dilutions of 1 : 1280. Agglutination was absent when tested with Br. 
Vi el i tens is, B. typhosus and panityphosus. 


Fig. 4. Normal roentgenogram obtained eight months after onset of illness. 

This case is of interest because it presents an instance of severe tularemic 
pneumonia which resulted in complete recovery after a prolonged conva- 
lescence; and also because of the unusual mode of infection. 
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DEVELOPMENTS AND DISAPPOINTMENTS IN 

BLOOD STUDIES * 

By Roger I. Lee, M.D., F.A.C.P., Boston , Massachusetts 

Somewhat over a medical generation ago, or at the beginning of the 
present century, the study of blood entered on what seemed to be a remark- 
ably promising era. Hitherto, careful and exact studies of organs and 
tissues had been carried out largely after death. However, the advances 
in surgery were encouraging the development of a living pathology in con- 
trast to a postmortem pathology. The internist was eager to study at the 
bedside the beginnings of disease, rather than to confine his attention to 
the study of end results in the autopsy room. The possibilities of living- 
studies were obvious and far-reaching in diagnosis, prognosis and treatment, 
and perhaps the most alluring tissue for such study was the blood, which 
touched every part of the body, and on which indeed life itself depended. 

Up to this time the clinician had the thermometer as his usual instru- 
ment of precision, his stethoscope as an assisting mechanical device, and 
the examination of the urine as his important clinical laboratory test. There 
had already been developed to a considerable extent the numerical and the 
morphological study of the formed elements of the blood. The anemias 
and the leukemias were recognized as blood diseases in which the diagnosis 
could be best made by the examination of the blood. In his picture of the 
possible development of studies of the blood, the clinician looked forward 
to the collection of data concerning the living patient, which would in 
connection with his clinical ability and the already developed pathological 
postmortem experience furnish accurate and complete diagnosis and prog- 
nosis and rational and precise treatment, with possible and even probable 
cure of most diseases. 

The development of a technic in immunology — of which the common 
illustration was the agglutination reaction for the typhoid bacilli — gave high 
hopes for the value of blood studies in immunology. The so-called Widal 
reaction stood up nobly under the acid test of experience and there seemed 
to be no reason why similar methods might not prove applicable to many, 
if not all, of the infectious diseases in which the causative organism could 
be isolated and grown on artificial media. At the same time that the 
agglutination and other antibody reactions were being studied, the technic 
of cultures was being developed, and it was confidently predicted that by the 
examination of the blood by blood .cultures and by the reactions of the 
serum and of the formed elements of the blood, the precise diagnosis of 
nearly all, if not all, infectious diseases would be attained. 

A little later perhaps, but essentially simultaneously, studies in blood 
chemistry were being pushed and it seemed reasonable to expect that the 

* Read before the American College of Physicians, Chicago, April 16, 1934. 
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analysis of a specimen of blood could detect not only such recognized dis- 
eases as. nephritis, diabetes, gout, and the like, but also the exact chemical 
status of the body. It seemed probable at that time that studies of the 
blood would solve many of the mysteries hi regard to metabolism. There 
was much speculation as to a possible precise correlation between the chemi- 
cal analysis of the blood and diet. Possibly if some important constituent 
were lacking, that deficiency might be supplied directly to the blood, if 
simpler methods were ineffective. 

As one looks in retrospect upon these very active and indeed very fruitful 
years, one finds that the optimistic hopes of a generation ago are far from 
being fulfilled. As we survey the advances in what might be called mor- 
phological studies, we find that we have a larger and considerably clearer 
conception of the so-called formed elements of the blood. But this is 
amplification of knowledge that in the main already existed rather than 
important discoveries. This is even true of the blood platelets which are 
now recognized as separate entities, and it is generally accepted, I think, 
how the blood platelets are formed and the usefulness of the blood platelets 
in the promotion of coagulation and in clot retraction. Studies along these 
lines have given us a far better concept of many of the recognized blood 
diseases and have established the identity of certain conditions associated 
with a low number of blood platelets such as thrombopenic purpura. That 
the blood platelets are normal morphologically but function in an abnormal 
fashion in hemophilia, is slowly gaining credence. Dr. W. H. Howell, at 
the Baltimore meeting of the American College of Physicians, stated his 
present leaning toward that theory after many years of study of hemophilia. 

Hematological studies have brought into our ken such disorders as 
sickle-celled anemia and granulopenia. The hemolytic anemias have been 
clarified. The definite establishment of blood groups, even if all the refine- 
ments of the problem are by no means elucidated as yet, has given to the 
clinician the necessary safeguards in employing transfusion as a therapeutic 
procedure. Certainly blood transfusion stands out clearly as a definite 
product of blood studies during this period. Furthermore, in order to 
establish the role of blood transfusion as a safe therapeutic procedure, not 
only were studies of compatibility in regard to red corpuscles and sera 
necessary, but also studies in regard to blood coagulation, blood volume 
and other aspects were almost equally important. In addition, all these 
studies of the various factors which make for safe blood transfusion have 
vastly helped our understanding of the blood as a whole, as well as the 
fundamental interrelation of red blood corpuscles and the blood plasma or 
blood serum. As an illustration of a development out of the study of these 
factors, mention may be made of the determination of the sedimentation 
rate of the red corpuscles. The variations of this rate depend upon altera- 
tions in the normal interrelation of red corpuscles and plasma. 

I would be far from decrying any of the advances in microscopic hema- 
tology, and yet it must be admitted that, as a reward of a prodigious amount 
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of work, there has been with one great and glorious exception mostly a better 
understanding of certain clinical conditions already recognized rather than 
great discoveries. Of course, the great and glorious exception to which 
I refer is the demonstration of the successful control of pernicious anemia 
by the administration of liver or some kindred substance. It is important, 
I think, to appreciate the fact that this great discovery obviously and prop- 
erly takes, by the very nature of the therapeutics, the disease long known 
as a primary blood disease quite out of that category and makes it a purely 
secondary blood disease. It is of interest in this connection, however, that 
the work which culminated in this startling demonstration was done by 
investigators who were concerning themselves almost exclusively with blood 
studies and who were trying to determine the effect of diet upon blood. 

The studies of the white corpuscles of the blood, morphologically and 
otherwise, have been disappointing. Within limits we have increased our 
knowledge of the leukemias. But, as an example, we are still at as much 
loss concerning acute leukemia as we ever were. Idas it any relation to 
the other leukemias anyway? 

The leukocytic response to the various infections is perhaps held in lower 
esteem than it was 25 years ago. We accept without great excitement the 
general fact that certain infections usually but not always have a charac- 
teristic leukocytic response. Indeed one such infection is frequently called 
infectious mononucleosis. There are recurrent waves of interest in the 
fact that the responding polynuclear leukocytes may have the characteristics 
of youth or that under certain stimulations bizarre cells may be present in 
the blood stream. Of course these findings have some significance, but 
the significance is mild. The special study of the leukocytes by such methods 
as the opsonic index of Wright certainly has not given that wealth of 
information so confidently predicted early in this century. 

In the field of bacteriology and immunology, the blood has been sub- 
jected to extremely intensive study. Our ability to grow microorganisms 
out of the blood has been, at least up to now, limited to only a few of the 
many infectious diseases and has been frankly disappointing. Of course 
when successful it is a procedure of great value. It may well be that our 
technic is at fault and that we await the advent of another Pasteur who will 
again combine intellectual genius and imagination with the technic of a true 
virtuoso in his field. Or it may be that the field of blood cultures has 
produced its harvest and there will be no important additional crops in the 
way of tangible results. 

There have been many studies tending to demonstrate the activity of 
die blood and the organism in general in combatting the infectious diseases. 
It lias been mostly the blood serum which has been subjected to this study 
and various important reactions have been determined. In some instances 
the findings are not important from a diagnostic or an immediately applica- 
ble therapeutic view but are very important in the general concept of the 
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particular disease. Curiously enough, the best known of these serological 
tests is an adaptation of the complement fixation phenomenon. This was 
at one time considered to be a specific biological test for syphilis. It is 
indeed a most curious and most extraordinary fact that this test which 
became most famous as the Wassermann test is not in any sense a specific 
biological reaction at all. Even today, we do not know why the blood 
serum of syphilitic patients gives this type of reaction under the conditions 
of this test in such a remarkably accurate percentage. It is an interesting 
commentary that a whole generation should have passed and should have 
accepted the outstanding and obvious fact that the Wassermann test is such 
a valuable adjunct to medical practice and nevertheless should still have to 
grant that the underlying basis is quite unknown. However, the complement 
fixation phenomenon is used with satisfactory results in a modest number 
of infectious diseases. In these circumstances the test is essentially specific. 

Disappointing as a good many of these studies have been in the produc- 
tion of specific and tangible clinical tests directed toward the infections and 
the body response to them, and however much we may point out the fact 
that the best known test is not a specific biological test but a pure accident, 
the underlying mechanism of which is unknown, nevertheless, in this field 
of immunology really very great advances have been made in our under- 
standing of the complicated mechanism of the infectious diseases. The 
studies of the family of the streptococcus depend considerably upon a multi- 
tude of serological reactions in the human patient and in the experimental 
animal. Even if the retrospect shows much that is disappointing, and cer- 
tainly the retrospect falls short of fulfilling even what was called a genera- 
tion ago modest expectations, nevertheless, substantial progress has been 
made. And the end is not yet. Perhaps the future has in store some 
antibody reaction, possibly of a nature now unsuspected, which will give to 
the clinician his long awaited precision test in the infections. 

The chemist, always interested in the blood, found great difficulty in 
getting an adequate amount of blood in vivo for chemical study until it was 
determined that blood could easily be obtained from the veins. Thereafter, 
the chemist busied himself with devising methods for the estimation and 
study of all sorts of chemical substances in the blood, with particular refer- 
ence to those substances concerned in metabolism and its disturbances and 
in some of the common diseases. As I have indicated before, at one time 
it was thought that a careful chemical study of the blood would give us an 
exact picture of any individual, his metabolism and its disturbances, and 
might indeed represent an estimate of the efficiency of his total bodily func- 
tions. It was early found that the estimation of blood sugar was of very 
great importance in the diagnosis and control of diabetes and of any inter- 
ference with sugar metabolism. Additional experience through the years 
has confirmed this test as highly satisfactory in clinical practice. The 
various tests for the determination of the different nitrogenous substances 
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in the blood have not proved quite so satisfactory. While it is true that 
in many cases of advanced renal disturbance one gets a high retention of 
certain nitrogenous substances in the blood, yet the determination of these 
substances is really of little importance in the early stages and, as might be 
expected also, a variety of conditions other than kidney damage often bring 
about an abnormally high reading of these nitrogenous substances in the 
blood. The single illustration of the effect of starvation upon the blood 
chemistry and particularly the nitrogenous substances will be sufficient to 
give my meaning. The determinations of the calcium and the phosphates 
in the blood have developed into important findings in certain rather re- 
stricted clinical conditions and the same is true of various other substances 
such as chlorides, etc. It was hoped at one time that the chemical exam- 
ination of the blood might enable us to understand the mechanism of edema, 
particularly those forms of edema which are certainly in their general es- 
sence not mechanical. Curiously enough, there has been a bitter disap- 
pointment in studies along these lines and even after the exhibition of suc- 
cessful therapeutic agents the study of the blood during the actually enormous 
polyuria and the disappearance of edema has frequently shown no significant 
change chemically. 

Certain rather more complicated studies of the blood, particularly those 
directed toward the study of the acicl-base equilibrium of the blood and 
the variations therein, and the chemical studies of certain so-called buffer 
salts have been very helpful to our understanding of the fundamental 
physical and chemical changes which go on in the body and have had 
unquestionably a considerable influence upon our general knowledge of 
''cjinical conditions and indeed upon the general clinical attitude in thera- 
pelltifs. Nevertheless, the extravagant hopes of extensive precise applica- 
tion offthese studies to definite clinical problems have not been realized. 

When," however, the blood studies have been directed toward the par- 
ticular function of the blood of delivering oxygen to the tissues and removing 
carbon dioxide therefrom, and when these blood studies are combined with 
correlated studies of respiration and of the circulation, we find that vei-y 
notable progress has been made in the fundamental physiology and secon- 
darily in many clinical pictures. Upon this better understanding, definite 
therapeutic measures are clinically based. These studies have indicated 
that any interference with what might be called the hemodynamics, or in 
other words the circulation of the blood, is obviously just as serious as any 
interference with the content of the blood. These studies, furthermore, 
have indicated that the blood content, even in the very restricted sense of 
the amount of oxygen and carbon dioxide, is dependent upon such factors 
as altitude, atmospheric pressure, etc. Furthermore, any substantial devia- 
tion from the usual total volume of the blood is accompanied by marked 
interference of the capacity of the blood to perform its function in the gas 
exchange of oxygen and carbon dioxide. 
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Certainly, as one contemplates in retrospect these blood studies, mor- 
phological, serological, bacteriological, immunological, chemical, and physical, 
one must sense the fact that the outstanding function of the blood seems 
to be to act as the vehicle for the gas exchange of oxygen and carbon 
dioxide between the tissues and the outside atmosphere. In that sense the 
blood acts as a vehicle, and if there is interference with the load that it 
carries or with the vehicle itself, there is inevitably some disturbance. If 
one carries this thought further, one finds indeed that one can build up a 
satisfactory conception of the blood as a vehicle. For example, before the 
present era, the diagnosis of Bright’s disease, or nephritis as we now call 
it, was made by very careful examination of the urine. With the advance 
in the technic of chemical blood studies, we have gotten one stage nearer 
the source of disturbance, but the blood chemistry does not reveal necessarily 
the whole picture. The disease is in certain organs and tissues. The actual 
disturbance is very largely in certain fixed cells. The blood merely acts as 
a vehicle which may or may not show the intensity of this disturbance. 
The intensity of this disturbance is reflected in the blood when the cells 
give off certain abnormal products- if these products remain in the blood 
and can be chemically demonstrated. It is possible to assume that the cells 
might not give off abnormal products, although they were badly damaged, 
and indeed it is likely that the rate of output of these abnormal products 
does not precisely correspond with the degree of damage. Here again, the 
blood represents a vehicle or means of communication between the cell and 
the elimination from the body. Likewise, in bacteriological and immuno- 
logical studies, bacteria may be present in the blood stream for possible 
destruction or elimination. This mechanism occurs in some diseases and 
does not occur in others. In some instances of infection, the antibodies 
seem to circulate freely in the blood; in others they seem to be fixed in the 
cells. There is as wide a variation in that aspect as there is in the appearance 
of a leukocytosis in one kind of infection, the appearance of a lymphocytosis 
in another, and of no demonstrable change in the formed elements of the 
blood in others. In other words, the blood may or may not show any 
alteration or any of the evidences of existing tissue disturbance. This may 
be true even though there be tissue reactions in the bone marrow, the lymph 
gland, or the more obscure tissue reaction of those cells which deal with the 
complicated production of some of the antibodies. 

It would seem to me that if we accept the blood as a vehicle and indeed 
as hardly an organ of itself, it would tend to clarify our fundamental ideas 
in regard to blood as a tissue. We must grant the fact that even in diseases 
of the blood as pernicious anemia, now controlled even if not cured by diet, 
or in leukemia, which frequently can be controlled for some time by irradia- 
tion, and in which we may get a normal blood picture in the course of some 
infection, the blood may show at times essentially no deviation from normal. 
All this indicates that the blood is hardly a primary tissue in a somewhat 
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arbitrary sense. It is true that the blood is one step nearer the cell than 
the urine and often gives us unquestionably more information. Neverthe- 
less, sometimes it may be technically simpler to discover clinically certain 
substances in the urine than it is in the blood — for example, the hormone 
of pregnancy. However, in the final analysis, the cells of the body are the 
real subjects of our study and it seems to me that we must assume that the 
blood is one step removed from the cells and that in all of our blood studies, 
we are not studying, with the exception of gas exchange and a few other 
things, the fundamental cell itself or its disturbance. Consequently, I be- 
lieve that we should interpret all blood studies in this light and regard them 
mostly as indicators rather than actual positive fundamental facts of bodily 
disturbance. In that light, it seems to me that while we may have had many 
and bitter disappointments in our blood studies of the past generation, and 
while we must admit that we were far too optimistic in our hopes and 
predictions, and while we were at fault in hoping to find something which 
the studies themselves have shown could not have been present, nevertheless 
these blood studies have brought about a profound and fundamental clari- 
fication of many of the complicated mechanisms of the body and I hope 
have brought about a clearer concept of the blood itself and of the function 
of the blood. 

Perhaps some virtuoso of technic, or better many virtuosos, may in the 
future develop some different angles in blood studies. It may be that some 
time the scrutiny of the blood will furnish precise indicators of cellular 
activity and of cellular disturbance. But our present knowledge leads us 
to assume that with the exception of the hemodynamic function of the blood, 
blood studies will be important as determining indications of functions and 
diseases rather than the actual functions and processes themselves. 



MULTI-PLANE CHEST ELECTROCARDIOGRAPHY 

A STANDARDIZED METHOD OF CHEST LEAD APPLICATIONS * 

By Joseph Weinstein, M.D., Brooklyn, New York 

Since the introduction of the string galvanometer by Einthoven 1 in 
1903., and the perfection of the modern electrocardiograph, a multitude of 
experiments were conducted to determine the most suitable points for the 
application of the electrodes, with the final acceptance of the three limb 
“ leads ” now universally adopted. The electrocardiograms thus produced 
have proved of invaluable assistance to the clinician in the study of cardiac 
irregularities and affections of the myocardium. 

That this method has its limitations has been shown by the frequent 
occurrence of proved cases of coronary vessel occlusions where normal 
electrocardiograms were obtained. The reason is that the three standard 
leads represent a single plane and will, therefore, fail to record changes in 
the muscle action current in “ silent areas ” of the heart muscle which travel 
in a different axis. 

Lewis 2 in 1909 first observed the advantage of an antero-posterior 
chest lead in his observations on the auricular action in fibrillation. In 
1932 Wolferth and Wood 3,4 definitely established the advantage of an 
antero-posterior chest lead (which they called “Lead IV”) in cases of 
coronary occlusion. Similar findings were observed by Lieberson and 
Liberson, 5 Katz and Kissin,® and others. 

Wood and Wolferth 7 observed, in cases of experimentally produced 
coronary occlusions in dogs, that the electrocardiogram produced by a 
single antero-posterior lead may fail to show the presence of the myocardial 
change when other chest leads, where the electrodes are applied to the sur- 
face of the body in the proper locations, will definitely demonstrate the 
lesion. They also noted that the maximum changes were observed in 
the leads applied nearest the lesion. Hoffman and Delong s demonstrated 
clinically the advantage of using several antero-posterior chest leads placed 
at arbitrarily selected points, having observed that the lesion may be detected 
on one or two of these leads and not on any of the others. 

These observations indicate the necessity of a wider range of accurately 
standardized application of chest lead take-offs. The method which I 
propose will, I believe, not only detect more readily changes in all “ silent 
areas ” of the myocardium, but will also give a better index as to the location 
of the lesion. With the use of long electrodes, applied as in figures 1 and, 
2, the heart is surrounded and intersected by “ planes ” of action current 
take-off. 

* Received for publication February 26, 1934. 

From the Medical Service of the Jewish Hospital of Brooklyn. 
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Technic 

The right and left arm electrodes are used for the chest application and 
they are so placed that the current take-off is kept in the same relationship 
to the current direction within the heart as in the three standard limb leads. 
Figure 3 illustrates (as presented by Pardee a ) the relation of the current 
direction within the heart to that obtained by the right and left arm elec- 
• trodes as applied in Lead I. The right arm electrode is, therefore, always 



Fig. 1. Illustration of the positions for the application of the electrodes. Their length 
and location are dependent on the size of the heart. 

On the anterior chest wall : R is a vertical line at the right border of the heart extending 
from about the level of the right chondrosternal junction downward. I is a vertical line 
at the left border of the heart at the same level as R. S is a horizontal line at the superior 
border of the heart extending from the upper end of R to the upper end of L. I is a hori- 
zontal line at the inferior border of the heart extending from the lower end of R to the 
lower end of L. 

On the posterior chest wall : Positions R'., L' , S' and /' are determined by the extension 
of positions R, L, S and I directly posteriorly to the posterior chest wall. 



Fig. 2. Lateral and cross section views of the chest illustrating the positions for the appli- 
cation of the electrodes. 
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applied to the chest in closest relation to the tail of the arrow, while the 
left arm electrode is applied in closest relation to the head of the arrow 
representing the heart action current direction. 



Fig. 3. (As illustrated by Pardee. 0 ) Diagram showing the relation of the current within 
the heart to that obtained by Lead I. The line of arrow heads passing through the body 
from right arm to left arm represents the flow of current in Lead I, and the circuit is 
completed outside the body through the galvanometer as indicated by the long dotted arrows 
between the two arms. 

It is important accurately to determine the size of the heart and the 
position of the cardiac borders either by a teleroentgenogram, fluoroscopic 
methods, or by as accurate percussion as is possible. 

Flexible electrodes, 14 inch wide and from four to six or more inches 
in length, depending on the size of the heart, are used. The electrodes 
should be covered with gauze soaked in warm saline solution. The skin 
at the sites selected is cleansed with an antiseptic solution, and linear scari- 
fications, the length of the electrodes used, are made. The electrodes are 
held firmly in place either by an assistant whose hands are insulated with 
rubber gloves or, preferably, by a spring clamp device. The skin resistance 
should be carefully standardized before each lead is taken. 

The electrodes are applied to the positions on the chest wall as illustrated 


in figures 1 and 2. 

Right Arm Electrode 

Left Arm Electrode 

Leads 

Applied to Position 

Applied to Position 

R'R 

R' 

R 

L'L 

L' 

L 

RL 

R 

L 

R'L' 

R' 

L' 

S'S 

S' 

S 

IT 

I' 

I 

S'I 

S' 

I 



1506 


JOSEPH WEINSTEIN ■ 


Results 
Normal Controls 

A study of 50 normal cases gave strikingly uniform tracings on all the 
multi-plane chest leads. Figure 4 illustrates three noimal cases taken fiom 
this group. Both the standard limb leads and the multi-plane chest leads 
are shown. The time element remains the same as on the standard limb 
leads. An analysis of the normal multi-plane chest leads reveals the 
following : 

Lead R'R — A low upright or biphasic P-wave, a prominent S- and a low 
upright T-wave. 

Lead L'L — A low or iso-electric P-wave, a biphasic QRS, and an upright 
symmetrical T-wave. 

Lead RL — A low upright P-wave, a prominent R- and a low S-, upright 
symmetrical T-wave. 

Lead R'L' — A low upright P-wave, a prominent R- and a low symmetrical 
T-wave. 

Lead S'S — A low upright or biphasic P-wave, a prominent S- and a low 
upright T-wave. 

Lead IT — An upright P-wave, biphasic QRS of high amplitude, and a very 
high symmetrical T-wave measuring from 5 to 10 mm. in height. 
Lead ST — A prominent upright P-wave, a biphasic QRS of high amplitude, 
a very high symmetrical T-wave measuring from 5 to 10 mm. in 
height. A prominent U-wave is frequently observed on this lead. 

Cases Presenting Abnormal Multi-Plane Chest Leads 

The following patients, although showing comparatively normal tracings 
in the three standard limb leads, presented definite abnormalities in the 
multi-plane chest lead tracings. 

Case 5 (figure 5), a young male, 30 years of age, gave absolutely no symptoms 
referable to his cardio-vascular system. The physical examination was entirely nega- 
tive. The standard limb lead tracings showed no abnormalities other than a slight 
(0.5 mm.) elevation of the RT transition of Lead II. However, the multi-plane 
chest leads showed a definite inversion of the P- and T-waves on Leads R'R and S'S, 
a 1.5 mm. elevation of the RT transition above the iso-electric line on Lead L'L and 
a saddling and 2.5 mm. elevation of the RT transition above the iso-electric line on 
Leads IT and ST. A careful review of the past history of the patient revealed the 
fact that a few months previously he had had an influenzal bronchopneumonia which 
was followed by a toxic exhaustive state which lasted about three weeks. 

Case 26 (figure 5), a male, 55 years of age, with a history of hypertension of 
many years’ duration, had been complaining for the past three months of attacks of 
severe precordial pain, lasting as long as half an hour, coming on with slight exertion 
and requiring absolute rest for relief. The standard limb leads, in this case, also 
showed relatively normal tracings with the exception of a left ventricular preponder- 
ance; but the multi-plane chest leads showed an inversion of the P- and T-waves in 
Leads R'R and S'S, a 1 mm. elevation of the RT take-off on Lead L'L and a saddling 
and a 3 mm. elevation of the RT transition above the iso-electric line on Leads I 'I 
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Case No. 4 




Case No. 17 
Fig. 4. Normal Cases. 


Case No. 27 


and S'l with very high T-waves. The patient died four ( weeks after lie was examined 
in an attack of acute coronary thrombosis of 12 hours’ duration. Consent for a post- 
mortem examination was not obtained. 

The following two patients showed definite changes in both the standard 
and the multi-plane chest leads. 

Case 11 (figure 6), a male, 55 years of age, gave a history of a chronic, non- 
specific pulmonary infection of many years’ duration. In the past five years he had 
had repeated attacks of cardiac decompensation. His clinical picture revealed evi- 
dence of predominantly right heart failure as evidenced by extensive venous stasis, 
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a large tender liver, sacral and ankle edema. A roentgen-ray examination of the 
chest revealed a bilateral hilum and basal infiltration, a widened aorta and enlargement 
of the heart to both the right and left. 

Case 31 (figure 6), a female, 36 years of age, gave a history of an essential hy- 
pertension, complaining primarily of headaches and dizziness for many years. For 


Leads 


Standard Limb Leads 


a? aI 


Leads 


R'R p 


RL ft 


s'i 


Multi-plane Chest Leads 








Z \ ; •A-.”;- ;\***£s& 




Case No. o 










Case No. 26 

































1510 


JOSEPH WEINSTEIN 


died in an acute coronary attack six weeks after she was examined. Postmoi tern 
examination of the heart revealed a sclerosis and narrowing of the left coronary 
artery and an occlusion by a fresh thrombus of its anterior descending branch. There 
was a myomalacia of the anterior wall of the left ventricle extending to the apex. 
The right coronary tree was found patent throughout. 

The standard limb lead tracings show evidence of severe myocardial damage 
in both cases but without any definite differential localizing features. The 
following is a comparative study of the changes in the multi-plane chest lead 
tracings of the two cases. 


Leads 

R'R 

Case 11 

Inverted P, prominent S, saddling of 
RT transition, upright T-wave. 

Case 31 

Inverted P, prominent S, elevation of 
RT transition 1 mm. above iso-electric 
line, upright T-wave. 

L'L 

Iso-electric P, prominent R, sharply in- 
verted deep T-wave. 

Low upright P, biphasic slurred QRS, 
elevation of RT transition 1.5 mm. 
above iso-electric line, upright T, prom- 
inent U-wave. 

RL 

Biphasic P, prominent Q, prominent R, 
slightly depressed RT transition, mark- 
edly inverted deep T-wave. 

Upright P, prominent R, low upright 
T -wave. 

R'L' 

Upright P, prominent R, slightly de- 
pressed RT transition, inverted coved 
T-wave. 

Upright P, prominent R, inverted T- 
wave. 

S'S 

Inverted P, prominent slurred S, low 
upright T-wave. 

Biphasic P, prominent slurred S, ele- 
vation of RT transition 1 mm. above 
iso-electric line, upright T-wave. 

I'l 

Inverted P, biphasic QRS of high am- 
plitude, elevation of RT transition 1 
mm. above iso-electric line, biphasic T- 
wave. 

Low upright P. prominent S, saddling 
and elevation of RT transition 3 mm. 
above iso-electric line, upright high T, 
prominent U-wave. 

S'l 

Biphasic P, biphasic QRS of high am- 
plitude, biphasic T-wave. 

Upright P, prominent S, elevation of 
RT transition 2.5 mm. above iso-elec- 
tric line, upright high T, prominent 
U-wave . 


Comment 

In the first two abnormal cases presented, although the standard limb 
lead tracings appeared to be within normal limits, examination of the multi- 
plane chest lead tracings revealed definite changes from the normal controls 
(table 1). These consisted of inversion of the P- and T-waves in Leads 
R'R and S'S, a marked elevation of the RT transition in Leads IT and ST 
and a slight elevation of the RT transition in Lead L'L. In case 5, the 
influenzal bronchopneumonia and its sequelae are cited as possible ctiologic 
factors in explaining the myocardial changes observed, while case 26 pre- 
sented clinically the typical syndrome of advanced coronary artery disease. 

Of the next two abnormal cases presented, even though the standard 
limb lead tracings showed definite myocardial damage in both, they presented 
no definite differential localizing features ; while with the multi-plane chest 
leads, case 11, which clinically gave a picture of predominantly right heart 



Table I 


MULTI-PLANE CHEST ELECTROCARDIOGRAPHY 


1511 


u- •) i 

. °-=s S 

a w 2 >> > 
3 ftsS'VLs 

4J 

!* -a I|8 1 o 

S-g.J-S>,'5Sii 
£-c.£2 S E 2 o 

& P3 > 


-*• ej. 

co 

"g d d 

5 s> is 

Uj’3c_ 1 

•S .£ 

3IJ 

rt a o 

c/3 


fo d.i, 

O « 

■§11 

a >i 


.3 

•S .g .a 

SSksS? 

d 3 

C/2 




O.OH 


a&c, 

£55 


3 • 

•2 *03 H 


w > 

o 


&< g- 
- o 






5 G 

g '.H tig 

.Sf’g tS.Sf’g 

c . 0 ^^-2 n, o 
t-. u, o -*-» Jr 1 u 
Ph cs 


GI g 
WG P 
PS £ ^Ch 
j^Ctca 
. o.g m d 
d*,£f -c*~ 
wd - o . is 

T « C CJ 

a.S-'oSSS 
Lft3 > 


S a a 
§1- 
I"b 
?s I 

§ E o« 
w 


ro G.JL 
O cn 
*G‘;3 C 
G d « 
d > *3 

CJ 


Ul 


S"!j - 

•a c . .a u 

s-o-“ 

to > 


f- 
to ai 
eS-c 

aa2 H 

TJOo . U 

f*/’cn‘I3 G*wi 
u, d tf G d 
iix: > S-G 
> C.JD C. 

33 a n 


*0 GJ!. 

CL O M 

tiWCd I 

lil^g ._ 
s=2l §•“! 

Oi.„. 

JGc/j 


■s G 
+j 1> 

.- g 


,.o C 

J u 

Dc^ 


d 

o 


U 


“uc5 
c.*i g c. 

G jg.G 3 
£.C.S £ 
o 15 2 o 
5 PU.4 


ClH 


a a 
> > 
G G 


PhH 


0 0 
> > 
G G 


^ M 
■Oo-a’S 
CJ G CJ 3* 

si y > 
>2S6 
3a j 


-• c.i 

O w 

— C 

mag 

p_, *-» > i3 

c « 

.2 ^Oou, 

».s 2 S 
s g 3 s ! 
.5 2-f S'S-J 
aa 


a h 

c.?t 

3 1 3 

S5S 

O u O 

JW 


, H o 
!» c4 5 0 


tc-g *i w c i_ 

■C g^gS " 

G. P.2 5 n u 
►ir ug G. *j r-“ 

Law 3 


ft- 

SMI 

Me ^ 

ll> 

La 3 


a 

.»a S^3 

a 3 -J 
3- p u3 '3ii: 
> 5 S'C u 
o 2 Sag 
JWL 


ae{ ,5 5; 

o,uu a" a 2 

^ q C* 3 o.S 

.a 5 § .■03 : a 

2.S.S^S‘a^e 

3 a cS S S && 
a 0 o.m 2 2 q^ 
3aa55 “w 


H 

ft. aS 

£.I| 

'“IS 

l£.3 


3 w , 

V ft* 5a 
o C( >•_ 

°t§“S 

>.£ — 'u ZJ 

Si-S-aS 

J «L 


a , 

.2-3 

a “ 

> 2 


■ E- 

itl 


G.i 
O cfl 

•n g 

> 2 

r> 4-» 

a 

• y 

£ G 
CM.O 

G o *-» 


.a -u> 2 
n g-g 
ug>,H 

•S-f’&o 

cj £ u a 
A O d^J 

»-4PUC/3 




aH H 
c** 1 

—"E a.^2 

a ^5.2— a 

G . Gi 

G 


iW 


i; a j 

5.2 § »-.g 

a E e a «c 
.2 2 h-o 
ja- La 


£a w 5 
■c-Hs-E 1 
c. 2 2 3 
G G.5 G' 

S3ls 

0^2 ^ O 


c/: 

a 

*G o-G 

G > £ O 
> £ O > 




a. a. 
<U G 
> > 
G G 


HH 

(/) . -G 

CL ^ o.£> 
U o U) c. 
tn £.£ 3 

s'i^-a 

•32-Si 

saw 


G.i 
O m 

C/3 g d 
CL -> > -£ 

^ G G ^ 


? 1 |C §*= 


3 a 

If 

w.S 


5?” dcL 


3 eio 

uSE°° 

2 1 ** ^ §^0^ 

« ftSal-a 

Ey»SiS 


03 ri H O .* 1 

a a Js 3 = E 
a 3 a 3 3 
"S 0“ 2 

(J'h a. CJ 


C 3 G 

5^- o 

22 3 


e ej2 5-S“g 

a, G'r; a. n 

o c. rt‘C c. 


f— < G t~4 3 

g '■^g 3 „ 

*G § 0*3 
a •-■.■=. o •- -*-> 


cj S *: 


. « G„ 

P « C.rt.£. 

3 H Q ui 


•a. o>— -> 
- a: aa.tJpG 
CO d « 


£ 3 


u ii'-o « 


age. 


•0-3.2 

O G 03 

u 3 G 
P — ”3 « 

3 h 5 h 


o ; 




: • -a iv *g 1 a : 
> 2 >» d o_ ' ax*j; 

2 £j=.G rt rt 3 ^ o d* 

|OfiS^N CO | 

3 £" P £ £*’o*g cj 

i c > X^G 2 «g X > 

;5.^ a ST-sS-s 

“) S G.s G G 2 
^^.23 0^2 £l=-g ; 


— 2 


S.E 

o > 


> dt! 

U3 « 3 

CG >» 

ts £ 

0 d £ a 
p ri O X 
O a. .2 
>>_G 0*3 

s u 


G J, 

G ^ CJ aT £ 

-G-S^ 3 M UG C 
3rJv-Ot>GO 
c.2 d Guic: d-G 

a’E^.-te^S 

o« 3 ;l bE 

b i* Mi; - i rt C 
— csg 3 W a 


0”G U jj> 

o t; 5 o 
c. 'A £,2 
o*o 
S U 


d d d 

UUCJ 


U 


o 

















































1512 


JOSEPH WEINSTEIN 


involvement, presents an entirely different series of tracings from case 31, 
whose clinical picture indicated predominantly left heart involvement. The 
abnormalities here noted have been repeatedly observed and appear to be 
common in these clinical types of cases. 

The interpretation of abnormal tracings obtained by the multi-plane 
chest lead method and their correlation with the clinical phenomena will be 
discussed in a later communication. The application of this method in 
experimentally produced lesions in cats is, at present, being investigated. 

Summary 

A standardized method of chest lead application which surrounds and 
intersects the heart by planes of current take-off is proposed. 

The uniformity of the tracings obtained in a control group of 50 
normal cases is observed. 

The advantage of the multi-plane chest leads in conjunction with the 
three standard limb leads in more accurately detecting and localizing myo- 
cardial lesions is suggested. 

I wish to express my appreciation to Dr. Meyer A. Rabinowitz, Attending Physician 
to the Jewish Hospital of Brooklyn, for his cooperation, and to the “B ” cardiology service 
of the hospital for the use of their facilities. 

BIBLIOGRAPHY 

1. Eintiioven, W. : Ein neues Galvanometer, Annalen der Physik, 1903, xii, 1059. 

2. Lewis, T. : Auricular fibrillation and its relationship to clinical irregularity of the heart, 

Heart, 1909-1910, i, 30(1-372. 

3. Wolfektii, C. C., and Wood, F. C. : Electrocardiographic diagnosis of coronary occlusion 

by use of chest leads, Am. Jr. Med. Sci., 1932, clxxxiii, 30-35. 

4. Wolfektii, C. C., and Wood, F. C. : Further observations upon use of chest leads in 

electrocardiographic study of coronary occlusion, Med. Clin. North Am., 1932, xvi, 
161-167. 

5. Leeuerson, A., and Liberson, F. : Value of posterior-anterior chest lead in cardiac diag- 

nosis, Axn. Int. Med., 1933, vi, 1315-1321. 

6. Katz, L. N., and Kissin, M. : Study of Lead IV ; its appearance normally, in myocardial 

disease, and in recent coronary occlusion, Am. Heart Jr., 1933, viii, 595-607. 

7. Wood, F. C., and Wolfektii, C. C. : Experimental coronary occlusion, Arch. Int. Med., 

1933, li, 771-788. 

8. Hoffman', A. M., and Delong, E. : Standardization of chest leads and their value in 

coronary thrombosis and myocardial damage, Arch. Int. Med., 1933, li, 947-964. 

9. Pardee, H. E. B.: Clinical aspects of the electrocardiogram, including the cardiac ar- 

rhythmias, 3d Ed., 1933, Paul B. Hoeber, New York, p. 4. 



MALARIA THERAPY IN ASYMPTOMATIC 
NEUROSYPHILIS * 

By Paul A. O’Leary, M.D., F.A.C.P., Rochester, Minnesota 

This is a report of the results of treatment with malaria of a group of 
patients who had asymptomatic neurosyphilis. Under the classification of 
asymptomatic neurosyphilis are included those cases in which tests of spinal 
fluid are positive, but in which there are neither signs nor symptoms of 
syphilitic involvement of the central nervous system. The length of time 
the patient has had syphilis is not a factor in the incidence of asymptomatic 
neurosyphilis, for its presence may be demonstrated any time after the in- 
fection has been acquired. It has been known for some time that the 
nervous system becomes invaded at the time of dissemination of the Spiro- 
clieta pallida ; in fact, evidence of invasion of the central nervous system 
can be demonstrated in certain cases before the “ secondaries ” have become 
manifest on the skin or mucous membranes. It has been shown that the 
spinal fluid is abnormal in 32.7 per cent of cases of acute syphilis, including 
those in which the patient has a chancre but is serologically negative, as well 
as those in which late secondary manifestations are present. Moreover, re- 
ports 1 indicate that the spinal fluid of from 18 to 35 per cent of patients 
with latent syphilis is positive to test. Asymptomatic neurosyphilis can be 
recognized only by examination of spinal fluid obtained either by lumbar 
or by cisternal puncture. Accordingly, in view of the relatively high in- 
cidence of this type of neurosyphilis, it is imperative that examination of 
spinal fluid be made in all cases of acute syphilis some time during the first 
year of treatment, and in all cases of latent syphilis in which the patients 
are about 60 years of age or less. 

Moore has called attention to the fact that the incidence of serologic cure 
in cases of asymptomatic neurosyphilis is dependent on the type of neuro- 
logic invasion as indicated by the nature of the findings on examination of 
spinal fluid. For example, if the spinal fluid gives evidence of only a mild 
degree of involvement, as evidenced by a negative or weakly positive Was- 
sermann reaction, a positive Nonne reaction, slight pleocytosis (between 
20 and 50 cells per cubic millimeter), and a negative or syphilitic type of 
colloidal curve (benzoin or mastic), the serologic response to treatment' is 
usually very rapid and satisfactory in the majority of cases. An example 
of the severe type of involvement is the case of asymptomatic neurosyphilis 
in which the spinal fluid gives a strongly positive Wassermann reaction, a 
strongly positive Nonne reaction, a zone I or paretic type of colloidal test, 
and the cell count is 50 or more per cubic millimeter of fluid. In such cases 
the response to treatment is satisfactory in from 30 to 50 per cent of the 

* Read before the American College of Physicians, Chicago, Illinois, April 16, 1934. 

From the Section on Dermatology and Syphilology, The Mayo Clinic. 
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cases only. Between these two extremes of cases in which results are good 
and cases in which results are poor are many cases, in the majority of which 
the serologic response to treatment will be satisfactory, but in some of which 
serologic positivity will be retained in spite of the intensive application of 
arsphenamine, bismuth, and mercury. 

Sufficient evidence has now been accumulated to allow the assertion that 
the patient with asymptomatic neurosyphilis whose spinal fluid does not 
become negative, and thereafter retain its negativity, either from intensive 
treatment or his own resistance, is a potential candidate for parenchymatous 
or vascular neurosyphilis. In such a case tabes dorsalis or paralytic de- 
mentia eventually is prone to develop. There is another group of patients 
known as “ chronic relapsers ” whose spinal fluid completely reverts to nega- 
tive following treatment, but who subsequently have neurorelapses with 
recurrence of positivity of spinal fluid when treatment is stopped. The 
appearance of clinical signs and symptoms of neurologic involvement is also 
the rule with these patients. 

Accordingly, the program of. treatment of asymptomatic neurosyphilis 
should be materially influenced by the type of invasion of the central nervous 
system as revealed by reports of tests on the spinal fluid. In those cases in 
which invasion of the nervous system is of mild degree, routine use of 
arsphenamine, with either mercury or bismuth, usually produces complete 
and permanent serologic negativity after four courses of treatment (24 
injections of arsphenamine and 60 injections of bismuth as a minimum). 
If invasion of the central nervous system is of moderate degree, as evidenced 
by the spinal fluid findings, such a routine course of treatment may not 
produce serologic reversal, and it then may be necessary to augment the 
treatment. It has been my practice in this type of case, if the first course 
of arsphenamine does not bring about material signs of improvement as 
evidenced by serologic tests of spinal fluid, to intensify the treatment by 
addition of intraspinal injections, daily intramuscular injections of the sue- 
cinimide of mercury or of a preparation of bismuth, and liberal use of 
sodium or potassium iodide. Contrary to the general impression, I have 
found intraspinal therapy to be of decided value in this type of case. Three 
or four combined courses may be necessary to maintain negativity of spinal 
fluid. 

In the case of asymptomatic neurosyphilis in which the original spinal 
fluid factors are strongly positive, and the colloidal test is of the paretic type, 
the use of the therapeutic measures which I have mentioned may not reverse 
the serologic tests to negative, or the reversal to negative may be only 
temporary, and as soon as treatment is discontinued the spinal fluid may 
again become positive. I have observed cases of asymptomatic neuro- 
syphilis in which a favorable serologic response failed to appear even though 
more than 100 injections of arsphenamine, with corresponding amounts of 
mercury, had been given. ^ The explanation of these therapeutic failures may 
be: (1) therapeutic inefficiency of the remedies, (2) resistance of the in- 



MALARIA THERAPY IN ASYMPTOMATIC NEUROSYPHILIS 


1515 


fecting organism (resistant neurotropic strain of the Spirocheta pallida), 
or (3) inadequacy of the soil (lack of resistance). 

In regard to inefficiency of drugs, it may be said that a sufficiently large 
number of patients with asymptomatic neurosyphilis have been treated suc- 
cessfully by arsphenamine and heavy metals to emphasize the value of these 
specific remedies in controlling the majority of the cases. Accumulated sta- 
tistics show that approximately 85 per cent of patients with asymptomatic 
neurosyphilis derive satisfactory response from treatment. The failures 
must be attributed to some other factor than the inefficiency of the drugs. 
In the laboratory animal a neurotropic strain of Spirocheta pallida can be 
demonstrated to have special affinity for its nervous system. However, in 
the human being such a demonstration is lacking ; in fact, clinical appraisals 
have failed to substantiate the existence in man of such a strain. 5 Advocates 
of the concept that there is a strain neurotropic to man have not as yet proved 
their contention. The soil on which the Spirocheta pallida lights is of more 
significance in determining the subsequent course of the disease than is the 
strain of the Spirocheta pallida. Therefore, the explanation for many of 
the failures in treatment of asymptomatic neurosyphilis is attributable to 
the patient and not to "the infecting organism. In other words, the factor 
of resistance seems to be the most important of the three concepts which are 
offered in an effort to explain failures of treatment in these cases. 

Accordingly, malaria was sought as an agent to stimulate the defensive 
mechanism of a group of patients in treatment of whom the intensive use of 
arsphenamine, mercury, and bismuth had failed to produce negative tests of 
spinal fluid. In 1926 I inoculated with Plasmodium vivas a patient with 
asymptomatic neurosyphilis who had received an enormous amount of anti- 
syphilitic treatment but whose spinal fluid had remained positive. I selected 
malaria therapy because two years’ experience with it at that time had 
impressed on me the value of the method in the treatment of dementia para- 
lytica, and it was hoped that it would be of equal value in the prevention of 
tins condition. 3 ’ 4 

In the past 10 years I have inoculated with malaria 89 patients who had 
asymptomatic neurosyphilis. Sixty-three of these have reported back re- 
cently enough to warrant serologic appraisal. Most of these patients had 
previously been given the advantage of treatment with arsphenamine, mer- 
cury, and bismuth, in varying degrees of intensity, but had failed to obtain 
satisfactory serologic changes. Clinical signs and symptoms of neuro- 
svphilis were not present in any of the cases. A course involving 12 epi- 
sodes of chill and fever was given, following which progress of the malaria 
was stopped by administering quinine sulphate. The patients were then 
observed for six months or a year without treatment of any type, at the 
end of which time the spinal fluid was reexamined. If the spinal fluid at 
that time gave evidence of definite improvement, observation was continued 
for six months or a year longer. On the other hand, if the report did not 
give evidence of improvement, the patient was again given arsphenamine, 



1516 


PAUL A. O'LEARY 


mercury or bismuth, and intraspinal injections, or, if these were not em- 
ployed, tryparsamide, and bismuth were administered. 

A compilation of serologic changes discloses that in 58 per cent of the 
cases in which the central nervous system was invaded to a mild degree, 
and in 30 per cent of those in which it was invaded to a severe degree, the 
reaction of the spinal fluid was completely reversed to negative as a result 
of the malaria therapy alone (table 1). In a group of 41 cases in which 


Table I 

Malaria Therapy only (22 Cases). Results as Reflected in Reaction of Spinal Fluid 


Results of Original 
Examination of 

Spinal Fluid 

Cases 

Completely 
Reversed to 
Negative, 

Per Cent 

Partially 
Reversed to 
Negative, 

Per Cent 

Not 

Improved, 
Per Cent 

Mildly to moderately positive 

12 

5S 

(7 cases) 

16 

(2 cases) 

26 

(3 cases) 

Strongly positive; paretic 

10 

30 

(3 cases) 

50 

(5 cases) 

20 

(2 cases) 

Totals 

22 

44 

33 

23 


the customary antisyphilitic treatment was given after malaria therapy, 
satisfactory serologic reversals were noted in 40 per cent of the cases in 
which the spinal fluids were mildly involved, and in 31 per cent of the cases 
in which the spinal fluids were severely involved (table 2). It is obvious 


Table II 

Malaria Therapy Followed by Special Antisyphilitic Treatment (41 Cases). Results as 

Reflected in Reaction of Spinal Fluid 


Results of Original 
Examination of 

Spinal Fluid 

Cases 

Completely 
Reversed to 
Negative, 

Per Cent 

Partially 
Reversed to 
Negative, 

Per Cent 

Not 

Improved, 
Per Cent 

Mildly to moderately positive 

22 

40 

23 

32 



(9 cases) 

(5 cases) 

(7 cases) 

Strongly positive; paretic 

19 

31 

42 

26 



(6 cases) 

(8 cases) 

(5 cases) 

Totals 

41 

35.5 

32.5 

29 


that an appraisal of malaria therapy can be based only on the cases in which 
no other treatment was given. It has been my practice to estimate the 
serologic results at intervals of six or twelve months after the course of 
malaria, and if the serologic reports did not give evidence of improvement, 
the patient was again given the customary antisyphilitic treatment. Ac- 
cording!}, the patients noted in table 1 included those who received early 
benefit, and also several who did not return for reexamination until several 
years had elapsed following malaria treatment, but when they did return 
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their spinal fluids were reported as negative. The malaria treatment was 
given in an effort to augment the specific remedies and not to supplant them 

Table III 

The Entire 63 Cases* Which Could Be Followed. Results are Reflected in Reaction of Spinal 

Fluid 


Results of 
Examination of 

Spinal Fluid 

Cases 

Completely 
Reversed to 
Negative, 

Per Cent 

Partially 
Reversed to 
Negative, 

Per Cent 

Not 

Improved, 
Per Cent 

Mildly to moderately positive 

40 

50 

28 

22 

Strongly positive; paretic 

23 

39 

39 

22 

Total 

63 

44.5 

33.5 

22 


* Status unknown, 19; died since course of malaria from causes other than syphilis or 
malaria, 5; died as result of malaria, 1; relapsed, 1. 


entirely; hence, the inclusion of all of the cases in table 3 is warranted. 
In other words, when it was found that malaria alone was not producing 
serologic reversals, the accepted antisyphilitic agents were used intensively in 
a further effort to ward off development of parenchymatous neurosyphilis. 
Table 3 shows that in 44.5 per cent of the group as a whole, the spinal fluid 
became negative serologically. Another decade must elapse before appraisal 
of this group of cases for signs and symptoms of neurosyphilis will be of 
significance. However, it is worthy of comment that up to the present none 
of the patients included in this study has given clinical evidence of late 
neurosyphilis. For the present, estimation of the results can be based only on 


Table IV 
< 

Summary of Case 1 


Spinal Fluid 


Blood, 

Wasser- 

Date inann 


3-2S-29 4444 


11- 7-29 4444 

9-23-32 22- - 

2- 7-34 1--- 


Cells 

per 

Cubic 

Wasser- Milli- 

mann Nonne meter 


444. . + 179* 

24f 
45 1 


443- - 4- 37 

- - 3 

- - 1 


Colloidal Benzoin 


333 313 333 320 000 


333 303 233 210 000 
000 000 333 310 000 
000 002 333 100 000 


Treatment 

Arsphenamine 


(1.8 gm.) 

(6) 

Mercuric 


succinimide 


(0.33 gm.) 

(33) 

Sodium iodide 


intravenously 


(19.5 gm.) 

(30) 

Intraspinal 


injections 

(3) 


Inoculation Malaria 


No treatment 
No treatment 


* Small lymphocytes, 
t Large lymphocytes, 
j Polymorphonuclears. 
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the serologic changes in patients observed for a period varying from three 
to ten years following malaria therapy. 

A few illustrative cases are cited to emphasize the character of the 
serologic changes. 

Case Reports 

Case 1. (Table 4.) The patient was a woman, aged 37 years. A history of 
syphilis could not be elicited. The diagnosis of asymptomatic neurosyphilis was made 
in 1929 as a result of a routine Wassermann test of the blood and an examination 
of spinal fluid. 

Case 2. (Table 5.) A man, aged 21 years, had a chancre and a macular erup- 
tion in April 1928. Treatment was started immediately, but following the second 
course he stopped taking treatment, to return in a year with a cutaneous recurrence. 
He permitted another year to elapse following the fourth course and returned with 
a neurorecurrence. 


Table V 

Summary of Case 2 


Spinal Fluid 


Date 

Blood, 

Wasser- 

mann 

Wasser- 

mann 

Nonne 

Cells 

per 

Cubic 

Milli- 

meter 

Colloidal Benzoin 

Treatment 


5-16-28 

44 





Bismarsen 








(1.6 gm.) 

(8) 

7-17-28 

44 





Bismarsen 








(1.6 gm.) 

(8) 






Cutaneous recurrence 



5-22-29 

44 

— 

— 

5 

000 000 333 100 000 

Bismarsen 








(1.6 gm.) 

(8) 

8-13-29 

44 





Bismarsen 








(1.6 gm.) 

(8) 






Neurorecurrence 



6-23-30 

43 

42 - - - 

+ 

7 

000 000 332 000 000 

Arsphenamine 

(6) 







mercuric 

succinimide 

(24) 

10- 9-30 

43 

4441- 

+ 

14* 

000 002 333 000 000 

Inoculation Malaria 





23f 




2-24-33 

1- 

— 

— 

1 

000 003 333 110 000 

No treatment 


4- 6-34 

1- 

— 

— 

2 

000 001 333 300 000 

No treatment 



* Small lymphocytes, 
t Large lymphocytes. 


Case 3. (lable 6.) A laborer, 34 years of age, acquired syphilis in 1915, for 
which he was given 15 mercury, rubs. A diagnosis of asymptomatic neurosyphilis 
was made in May 1922. 

Case 4. (Table 7.) A Greek, aged 32 years, acquired syphilis in 1915. Treat- 
ment was started immediately, and by 1922 he had received 46 injections of ars- 
phenamine with unknown amounts of mercury (by injection and by mouth). A 
positive spinal fluid was recognized at tips time, so he went to Vienna where he was 
given intravenous injections of typhoid vaccine and injections of tuberculin. He 
came under my care in 1925. 

Case 5. (Table 8.) A young woman was found to have a positive Wassermann 
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test of the blood in 1924 and a positive spinal fluid test in 1925. When she came under 
my care in 1926, she had received 48 injections of arsphenamine and 48 injections 
of mercuric salicylate. 

Table VI 
Summary of Case 3 


Spinal Fluid 


Cells 

per 

Cubic 

Wasser- Milli- 

mann Nonne meter Colloidal Benzoin 


Blood, 
Wasser- 
Date maim 

5- 7-22 + + + + 

11— 9—22 + + + 4- 

9- 1-23 44- - - 

1- S-24 

6- 28-24 - 

2- S-25 


+ + + + + 41 

4- + + + 4- 89 

44- - 4- 41 

44- - - 4- 2 

44- - - 4- 1 


333 333 333 333 000 

023 320 333 322 000 

000 000 333 200 000 

000 000 232 000 000 


10-11-25 


2-22-26 


7- 6-26 


3- 4-27 - 441- - 

S- 1-27 

2- 1-28 - - 

2_ 2-29 — — 

9- 1-30 - - 

8-13-33 - - 


4- 4 002 000 333 200 000 


4- IS 133 313 331 000 000 

- 1 011 003 331 000 000 

- 3 000 001 320 000 000 

- 1 000 002 333 100 000 

- 1 000 000 333 100 000 

- 1 000 001 333 100 000 


Treatment 


Arsphenamine 
(3.8 gm.) (6) 

Mercuric 
succinimide (27) 
Arsphenamine 
(2.5 gm.) (6) 

Mercuric 
succinimide (21) 
Arsphenamine 
(3.1 gm.) (10) 
Mercuric salicylate 
(16.0 gm.) (8) 
Arsphenamine 
(3.3 gm.) (10) 
Mercuric salicylate 
(10.0 gm.) (10) 
Intraspinal in- 
jections (4) 
Tryparsamide 
(18.0 gm.) (6) 
Bichloridol 
(15.0 gm.) (10) 
Tryparsamide 
(28.0 gm.) (10) 
Bismuth 

(2.0 gm.) (13) 
Tryparsamide 
(28.0 gm.) (10) 
Bismuth 

(2.0 gm.) (14) 
Tryparsamide 
(29.0 gm.) (10) 
Bismuth 

(4.0 gm.) (20) 
Tryparsamide 
(28.0 gm.) (10) 
Bismuth 

(4.0 gm.) (20) 
Inoculation 
Malaria 
No treatment 
No treatment 
No treatment 
No treatment 
No treatment 
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Table VII 

Summary of Case 4 after Patient Came under Author’s Care 


Spinal Fluid 






Cells 








per 





Blood, 



Cubic 





Wasser- 

Wasser- 


Milli- 

Colloidal Benzoin 



Date 

mann 

mann 

Nonne 

meter 

Treatment 


9-15-25 

___ 

4441- 

+ 

33 

011 100 333 100 000 

Arsphenamine 

(6) 





(2.3 gm.) 
Mercuric 










succinimide 
(0.23 gm.) 

(20) 







Sodium iodide 








(13 gm.) 
Intraspinal in- 
jections 
Mercurial in- 

(20) 

(3) 








unctions 

(40) 

3- 5-26 

— 

444- - 

+ 

27 

023 300 333 200 000 

Arsphenamine 






(2.7 gm.) 
Mercuric 

(7) 








succinimide 
(0.24 gm.) 

(24) 







Sodium iodide 







(13 gm.) 
Intraspinal in- 
jections 
Bismuth 

(20) 

(4) 






233 300 333 200 000 

(at home) 

(10) 

9- 1-26 

— 

441- - 

+ 

5 

Arsphenamine 







(2.3 gm.) 
Bismuth 

(6) 







(1.8 gm.) 
Bismuth 

(18) 







(at home) 

(15) 

2- 9-27 

— 

421- -. 

+ 

14 

023 300 333 000 000 

Inoculation Malaria 

2-11-23 

— 

— 

+ 

4 

011 003 330 000 000 

No treatment 


8- 6-29 

— 

— 

— 

1 

000 000 033 200 000 

No treatment 


7-21-30 

— 

— 

— 

1 

000 000 333 100 000 

No treatment 


1- 3-34 

— 

— 

— 

1 


No treatment 



Summary 

In the past 10 years 89 patients who had asymptomatic neurosyphilis 
were treated with malaria when the serologic tests on the spinal fluid had 
failed to become reversed to negative following intensive use of arsphena- 
mine, mercury, and bismuth. In 50 per cent of the cases in which invasion 
of the nervous system was of mild degree, the serologic reactions became 
completely negative following malaria therapy, irrespective of whether anti- 
syphilitic treatment was given after induction of malaria. In 39 per cent 
of cases in which the formula of the spinal fluid was of the paretic type, 
the spinal fluid factors were reversed to negative following malaria therapy. 
Among those cases in which the usual antisyphilitic treatment was not given 
following malaria treatment, there was satisfactory reversal to negative of 
the spinal fluids in 58 per cent of those in which reports on the spinal fluid 
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Table VIII 

Summary of Case 5 after Patient Came under Author’s Care 


Spinal Fluid 


. Cells 

per 

Blood, Cubic 

Wasser- Wasser- Milli- 

Date maim mann Nonne meter Colloidal Benzoin Treatment 


S— I 1—26 

33 

4411- 

+ 

45 

000 000 332 300 000 

Arsphenamine 








(2.3 gm.) 
Mercuric 

(6) 







succinimide 
(0.2 gm.) 

(18) 







Sodium iodide 







(11 gm.) 
Intraspinal in- 

(17) 







jections 
Mercurial in- 

(3) 







unctions 

(40) 

2- 4-27 


— 

+ 

13 

000 000 331 000 000 

Arsphenamine 







(2.2 gm.) 
Mercuric 

(6) 







succinimide 
(0.23 gm.) 

(21) 

9- 1-27 

— 

— 

+ 

5 

001 000 021 100 000 

Arsphenamine 







(1.9 gm.) 
Mercuric 

(5) 







succinimide 
(0.15 gm.) 

(16) 







Sodium iodide 







(3.0 gm.) 
Bismuth 

(9) 







(at home) 

(35) 

2- 3-2S 

44 

4421- 

+ 

22 * 

033 103 333 100 000 

Inoculation Malaria 





3f 




9-1S-2S 

21 

21- - - 

— 

2 

002 003 331 000 000 

Arsphenamine 








(1.9 gm.) 
Mercuric 

(6) 







succinimide 
(0.22 gm.) 

(20) 







Bismuth 






121 003 311 000 000 

(at home) 

(15) 

4- 4-29 

— 

— 

— 

3 

Arsphenamine 







(1.8 gm.) 
Bismuth 

(6) 






000 000 331 000 000 

(1.2 gm.) 

(12) 

10-18-33 

— 

— 

— 

1 

No treatment 



* Small lymphocytes, 
f Large lymphocytes. 


had indicated only mild or moderate involvement, whereas among cases in 
which the formula of the spinal fluid was of paretic type, in only 30 per 
cent was there a reversal to negative. When it was observed that the results 
from malaria therapy alone were unsatisfactory at the end of the first year, 
arsphenamine and mercury or bismuth again were given intensively. In 
other words, if favorable results from malaria treatment were lacking at 
the end of six or twelve months, intensive specific antisyphilitic measures 
were instituted in an effort to ward off the appearance, of parenchymatous 
changes in the nervous system. 
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The absence of serologic relapse was one of the outstanding features of 
this study. In only one case did I find a relapse to positivity of the spinal 
fluid after a negative report had been obtained following malaria treatment. 
Death occurred in one case, the cause for which could not be found at 
necropsy. 

Fever treatment by the newer electrical devices has also been tried in a 
few cases, but sufficient time has not as yet elapsed to allow deductions to 
be made in regard to this method of treatment. 

Ample evidence is now at hand to allow the assertion that asymptomatic 
neurosyphilis is the forerunner of dementia paralytica or tabes dorsalis. 
Also, it is an acknowledged fact that in many cases of asymptomatic neuro- 
syphilis a satisfactory serologic response follows intensive application of 
the soTcalled specific remedies. However, this study further emphasizes 
the fact that those patients who fail to derive serologic reversal from specific 
agents are entitled to the benefit of malaria therapy because, on a basis of 
comparative percentages, malaria therapy is more valuable in the prevention 
of parenchymatous neurosyphilis than it is in the treatment of it. 
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CONGENITAL CYSTIC DISEASE OF THE LUNGS * 

CASE REPORTS 

By Lewis J. Moorman, M.D., F.A.C.P., Oklahoma City, Oklahoma 

The first report on congenital cystic disease of the lungs in the American 
literature was made by Koontz 1 in 1925. In Europe Pappenheimer 3 had 
reported his study of a museum specimen as early as 1912. Following 
Koontz’s article further cases have been reported in this country by Wood 
and Garvin, 2 Robert Miller, Jr.,' 1 Eloesser, 5 ’ 7 Moore, 8 Lehnhoff, 0 Swan- 
son, Platou and Sadler, 10 Lilienthal, 11 Gibson, 12 Tillotson, 13 Parmelee and 
Apfelbach, 11 Stewart, Kennedy and James, 15 Nelson, 10 Cabot, 17 Pollock and 
Marvin, 18 Wolman, 10 Anspach and Wolman, 20 Croswell and King. 21 The 
reported American cases now number 30. 

These 30 cases fall roughly into two age groups. Eleven cases were 
found in infants, the clinical features which attracted attention being attacks 
of dyspnea and cyanosis with ultimate respiratory failure. The remaining 
cases (with the exception of one stillborn case 10 and two or three cases 
occurring in later childhood or adolescence) were all discovered in patients 
between the ages of 20 and 60 years. In this adult group the predominant 
clinical symptoms were persistent or recurring attacks of cough, expectora- 
tion, dyspnea and cyanosis. In addition the occurrence of pain in the chest, 
hemoptysis, and of febrile attacks is reported in several cases. 

A study of the data of these 30 cases suggests that 16 were instances of 
polycystic disease while 14 were apparently cases of solitary cyst. 

In 1925 Koontz 1 published with his case report a careful review and 
analysis of 108 European cases. These cases ranged in age from one day 
to 84 years, five cases being reported as stillborn. Forty-fwe were males, 
38 females, and the sex of 25 was not mentioned. The disease was uni- 
lateral in 72 instances and bilateral in 27 ; in nine the site of the disease 
process was not reported. Of the 72 unilateral cases, 47 were in the left 
lung and 25 in the right. 

While the clinical data were very incomplete, the following were among 
the predominant symptoms : cough, expectoration, dyspnea, cyanosis, and 
periodic febrile attacks with exacerbation of the above symptoms. Symp- 
toms, however, were not uniformly present, since many of the reported 
cases were first discovered at autopsy or by roentgen-ray examinations. 
The most common cause of death was pneumonia. A number of cases had 
died in infancy or early childhood because of intrathoracic pressure with 
marked dyspnea and cyanosis. This condition is brought about by respira- 
tory inflation of the cysts through valve-like communications, which cause 
retention of the inspired air. 

* Received for publication February 27, 1S34. 
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In Ivoontz’s paper the available pathological data on each of the 108 
European cases have been assembled. A careful study of these brief, yet 
fairly complete notes indicates that 51' of the cases are classified as congenital 
polycystic disease, and 31 were reported as congenital bronchiectasis, or 
atelectatic bronchiectasis. Solitary cyst was reported in 16 cases. In the 
10 remaining cases various congenital cystic and non-cystic conditions are 
reported which apparently should not be classified as congenital cystic disease 
of the lungs. 

Diagnosis 

It is evident from the literature reviewed above that the clinical picture 
in congenital cystic disease of the lungs may be a very complex one, offering 
grave diagnostic difficulties. 

Among the factors which may influence the clinical picture are: the 
question of whether the cysts do or do not communicate with a bronchus, 
since closed cysts may contain fluid ; the question, in cysts that do communi- 
cate with a bronchus, whether there is a valve-like action in the narrow 
bronchus which results in inflation of the cyst with consequent pressure 
effects; the extent of pressure-atelectasis of the non-cystic lung tissue due 
to encroachment of the cysts, and the presence or absence of secondary 
infection leading to pleural adhesions, areas of pneumonitis, bronchiectasis, 
etc. 

If the cysts do not communicate with the bronchi, or if there is free 
communication without secondary infection there may be no symptomatic 
evidence of the disease. If the cysts and the bronchi communicate, with 
valve-like constrictions at the point of communication, distressing and even 
fatal dyspnea and cyanosis may develop. In other cases escaping early 
fatal intrathoracic pressure, the symptoms may range from those represent- 
ing a mild bronchitis to those found in cases of advanced pulmonary tu- 
berculosis, or in non-tuberculous suppurative pulmonary infections. With 
such a marked variation in clinical and pathological manifestations, one may 
expect the physical signs to cover a correspondingly wide range. Roentgen- 
ray studies present similar diagnostic difficulties. 

The differential diagnosis must begin with intracranial and intrathoracic 
birth injuries and end with the respiratory affections of old age. In in- 
fancy, thymic syndrome and congenital pulmonary atelectasis are to be 
considered. In later life congenital cystic disease must be differentiated 
from pulmonary tuberculosis; non-tuberculous pulmonary infections in- 
cluding pulmonary abscess and bronchiectasis; massive pulmonary atelec- 
tasis; congestive heart failure; other types of intrathoracic cysts; spontane- 
ous pneumothorax; intrathoracic new growths; diaphragmatic hernia; and 
possibly from foreign bodies in the bronchi. 

I he above conditions enter the field of differential diagnosis, chiefly 
because of the varied clinical and pathological manifestations possible in 
the course of congenital cystic disease of the lungs. While space will not 
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permit a separate consideration of each condition with which this disease 
may be confused, it may be useful to call attention to certain of the chief 
diagnostic features of this condition which are to some extent distinctive. 

First, the history of the case may yield valuable diagnostic data. The 
existence of cough, dyspnea and cyanosis from the time of birth or for at 
least a period of years, plus a history of periodic exacerbations of the respira- 
tory symptoms and signs, should lead one to suspect the possible presence 
of congenital cystic disease. Repeated sputum examinations negative for 
tubercle bacilli support the above suspicion. Such a history, supplemented 
by a careful physical examination, will considerably narrow down the 
number of diagnostic possibilities. A careful study of good stereo roentgen- 
rav films may yield decisive diagnostic information. In case polycystic 
disease of the lungs is present, even though there may be areas of opacity 
as a result of atelectasis and associated infection, the films may reveal a 
designless net-work with graceful lines falling across large areas, practically 
devoid of lung markings. These fine lines do not correspond in location, 
direction, or in general appearance to the uniform tracings of the normal 
bronchial tree; nor to those occasionally appearing as a result of thickened 
pleura in the interlobar fissures. Neither do they have the appearance of 
the well defined shadows occasionally produced by thin-walled tuberculous 
cavities. The mediastinal structures may be undisturbed or they may be 
displaced toward the affected side through the influence of atelectasis, 
fibrosis and pleural adhesions, or in the opposite direction through over- 
distention of the cysts. 

The above described picture may be considered pathognomonic of open 
polycystic degeneration of the lung. In doubtful cases bronchoscopic ex- 
ploration and lipiodol injections followed by roentgen-ray studies may be of 
material aid. If the pleural cavity is not obliterated by adhesions, artificial 
pneumothorax may supply definite diagnostic data. 

In case the cysts do not communicate with the bronchi, they may, or 
may not, contain fluid. The diagnosis of fluid-containing congenital cysts 
may require the elimination of dermoid and echinococcic cysts and new 
growths. Dermoid cys.ts may often be .definitely identified by sufficient 
roentgen-ray penetration to discover the presence of opaque contents such 
as teeth, bone and cartilage. The present available specific diagnostic 
procedures should determine the presence or absence of echinococcic cysts. 
Diaphragmatic hernia admitting portions of stomach and intestines to the 
thoracic cavity, may be differentiated by the presence of intrathoracic 
borborygmi and by roentgen-rays following an opaque meal. In the in- 
stances of circumscribed pneumothorax and of new growths, a period of 
observation will usually disclose changes which will assist in differentiating 
these conditions from congenital cystic disease. 



1526 


LEWIS J. MOORMAN 


Pathogenesis 

The pathogenesis of congenital pulmonary cysts has received much 
consideration without consensus of opinion. Architectural and histological 
studies indicate that the majority of such cysts are bronchogenic in char- 
acter ; others are reported as being lymphangiomatous and still others reveal 
their origin by the presence of a lining of gastric or esophageal mucosa. 
Anspach and Wolman 20 believe that all congenital air cysts are fluid-filled 
cysts at birth. In their opinion, the transformation is post-natal and may 
be followed by the kaleidoscopic clinical course pictured above. They as- 
sume that the cysts rupture into the bronchi and that the escaping fluid is 
swallowed as it is replaced by inspired air. A study of the reported stillborn 
cases tends to support this teaching. 

Treatment 

The distressing attacks of dyspnea and cyanosis, often occurring soon 
after birth, may be relieved through equalization of intrathoracic pressure 
by introducing a needle into the inflated cyst, or cysts. Though this is not 
free from hazards, it may relieve symptoms and prolong life while more 
radical surgical procedures are being considered. When possible, the in- 
troduction of a needle for the relief of intrathoracic pressure should be 
assigned to someone experienced in the use of artificial pneumothorax. 
This is important because the patient’s interests may be safe-guarded by 
a practical knowledge of intrathoracic phenomena as expressed through 
manometric readings. 

Symptom-free cases accidentally discovered, should be closely observed 
and periodically checked through the study of serial roentgen-ray films. 
The treatment of other cases surviving the period of infancy should be 
planned according to the exigencies of the individual case. Those resem- 
bling advanced pulmonary tuberculosis or extensive pulmonary suppurative 
infections, and manifesting persistent progressive symptoms and signs, 
should be carefully studied with a view to surgical management. The 
surgical measures of choice and the successive surgical steps will depend 
upon the clinical condition of the patient, and the character, extent, and 
location of the pathologic lesions. 

Case I 

R. W. 13., white male, aged 2S. First examined on 6/3/32. Chief complaints: 
lever, productive cough, shortness of breath and loss of strength. 

Family History: Negative. Married nine years, wife and three children in good 
■health. Past personal history uneventful except as it relates to the present illness. 

I’ rose at Illness: The patient has had shortness of breath and paroxysmal attacks 
ot coughing for as long as he can remember. About three weeks before coming for 
examination, he became acutely ill with fever and chilly sensations. These symptoms 
were accompanied by increased cough and expectoration and by loss of strength. 

Supplementary history obtained from patient’s mother indicates that he had an 
attack of fever at eight years of age which was diagnosed as bronchopneumonia and 
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lasted for about six months. He lost weight and strength, and the attending physician 
evidently suspected tuberculosis. He has suffered from similar attacks two or three 
times each year until three years ago. Though he continued to cough and expectorate 
quantities of sputum, this is the first acute attack in three years. 

Physical Examination: A man of small stature, moderately overweight. Skin 
and mucous membranes pale, suggesting secondary anemia. There was obvious 
dyspnea and slight cyanosis. Temperature 101, pulse 144; respiration 36; blood 
pressure 95 mm. of Hg systolic and 70 diastolic. 

■ The further examination was essentially negative aside from the examination of 
the lungs which revealed a classical picture of advanced pulmonary tuberculosis of 
the right lung with multiple cavities. Signs of the latter predominated over the 
upper half of the right thorax. There was marked dullness at the right base; it was 
thought that the right diaphragm occupied a relatively high position and was appar- 
ently immobile. There were a few medium crackling rales in the lower half of the 
left lung. The heart and trachea were displaced toward the right. All these phe- 
nomena were considered rather typical of chronic ulcerative pulmonary tuberculosis 
with thickened adherent pleura and possibly atelectasis. 

The first stereo roentgen-ray films (figure 1 A) were reported as follows: 
“ Roentgen examination of the chest reveals a very heavy infiltration on the right 
side around the hilus and reaching down to the diaphragm. Beyond this heavily infil- 
trated area the chest presents a very peculiar appearance as if it were filled with 
bubbles. Laterally and above die hilus region these so-called bubbles are intermixed 
with some heavy, irregular shadows. The trachea is pulled toward the right side. 
The point of bifurcation can be very definitely located at a point at least one-half inch 
to the right of the margin of the spine. 



Fig. 1 A and B (Case 1), In this picture A represents a film made on 6/1/32. Note 
the heavy infiltration in the lower half of right lung with irregular tracings immediately 
above, also absence of tracing at apex. There is moderate infiltration toward the base of 
left lung. The heart and trachea are obviously displaced toward the right. B represents a 
film made 7/2/32, two weeks after right phrenicectomy. Note the rather marked reduction 
in the opacity both right and left. There is no change in the position of mediastinal 
structures. 

“ The left hilus shadow is very broad and heavy. Extending outward and down- 
ward from this is a heavy, mottled infiltration which reaches out in quite close prox- 
imity to the periphery. The upper third of the left chest shows a heavy peribronchial 
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infiltration, but is fairly clear in comparison with the lower part. Left dome of the 
diaphragm is regular in outline. Diagnosis,: Active tuberculosis (far advanced)." 

This interpretation is interesting in that it definitely describes the polycystic 
degeneration, yet reports a diagnosis of “active tuberculosis, far advanced.” The 
tentative clinical diagnosis was advanced pulmonary tuberculosis. Though the unusual 
roentgen-ray findings were puzzling, the patient was admitted to the Farm Sanatorium 
as a case of pulmonary tuberculosis. 

Repeated negative sputum examinations led to further doubt and the diagnosis 
was changed to that of nontuberculous pulmonary infection with unusual bronchiec- 
tatic, of cystic, cavities. The marked displacement of mediastinal structures toward 
the affected side was attributed to pulmonary atelectasis and fibrosis resulting from 
the long continued mixed infection. Careful examination of the sputum for fuso- 
spirochetal types' of organisms proved negative. Sputum cultures and guinea pig 
inoculation failed to yield diagnostic data. 

While resting in bed the patient’s temperature ranged from 97° to 101°, the pulse 
rate from SO to 132. He raised six to eight ounces of sputum' daily. 

After two weeks’ observation, collapse therapy was advised. Artificial pneumo- 
thorax was impossible because of pleural adhesions ; a right phrenicectomy was done 
June 16. As a result of phrenicectomy, there was a 50 per cent reduction in cough 
and sputum. Complete thoracoplasty was advised but was refused by the patient 
ostensibly because of a desire to change climate. The patient remained under 
observation until July 26, 1932. 



— • - - — J 

Ido. 2 A and 13. (Case 1.) A represents a film made 7/27/32. Note further clearing 
of opacity in right lung, also in lower left. B, made 11/14/33, shows further clearing of 
opacity and the more obvious irregular tracings throughout the right lung. The right dia- 
phragm is elevated. The position of mediastinal structures is unchanged. 

Stereo films made two weeks after phrenicectomy (figure 1 B) revealed some 
decrease in the density of the infiltrated areas with resulting accentuation of the 
polycystic condition. 

Several months after the patient passed from our observation, the report of 
Wood and Garvin - prompted a review of the roentgen-ray films and led to a diagnosis 
of congenital polycystic disease of the right lung. 
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August 29, 1933, the patient returned for examination. He gave a history of 
having been in Colorado during the interval of approximately 13 months. Cough 
and expectoration had gradually grown less ; he had escaped acute febrile attacks and 
his general condition was much better. 

Upon examination it was obvious that he was somewhat less cyanotic and 
dyspneic. There was less evidence of moisture in the right lung, though signs of 
cavity formation were widely evident. In the mid-zone of the right chest there was 
a distinct whistling sound usually audible only upon expiration. This was probably 
due to air being forcibly expelled through a constricted or valve-like bronchial com- 
munication. The rales formerly present at the base of the left lung had disappeared. 
The right diaphragm was elevated and immobile. Apparently phrenicectomy had 
accomplished a great deal of good and in view of the marked improvement, thora- 
coplasty was not again advised. 

The roentgen-rays in figure 2 are reported through the courtesy of Dr. G. Burton 
Gilbert of Colorado Springs. They indicate rather marked diminution in the infiltra- 
tion in- the lower half of the right lung, and also further clearing of the left lung. 
These findings are in keeping with the history and clinical manifestations reported 
above. 

Case II 

P. C., admitted to St. Anthony’s Hospital February 3, 192S, white male, aged 
33, single. 

Family History: Apparently negative. Past personal history uneventful. 

Present Illness: About two months before the patient first noticed shortness of 
breath with gradual loss of voice. Because of the progressive hoarseness with both 
inspiratory and expiratory difficulty, laryngeal diphtheria was suspected and antitoxin 
given. There was no response to this treatment and after two months of increasing 
dyspnea and hoarseness, the patient was referred to Dr. R. M. Balyeat, of Oklahoma 
City, for diagnosis and treatment. The author is indebted to Dr. Balyeat for the 
privilege of seeing this case in consultation. 

A further study of tire history indicated that the patient had lost 15 or 20 pounds 
in weight and that he had suffered from a gradual increase in cough with the expec- 
toration of quantities of mucoid material. 

Physical Examination: Essentially negative except for those symptoms and signs 
referable to the thorax. The temperature was normal, pulse 86, and the blood pres- 
sure 110 mm. of Hg systolic and 80 diastolic. There was apparently some obstruction 
to both inspiration and expiration. The expiratory phase was prolonged. Expansion 
of both halves of the thorax seemed to be considerably limited; however, there was 
apparently some retraction of the right thorax with relative enlargement of the left. 

Percussion revealed rather marked dullness over the mid-zone of the right chest 
with hyperresonance over the whole of the left. It was impossible to outline the 
normal cardiac dullness, the heart apparently being displaced to the right. There was 
both visible and palpable evidence of deviation of the trachea to tire right. 

Auscultation revealed numerous medium and coarse crackling rales over the right 
lung and a few similar rales at the base of tire left. The breath sounds over the right 
side were very harsh with a low pitched tubular element. The heart sounds were 
apparently clear but were heard with maximum intensity to the right of tire sternum. 

A roentgen-ray of the chest (figure 3 A) showed areas of opacity of varying 
density throughout the right lung, giving the impression that the lung was extensively 
infiltrated and contained multiple cavities. 

The left lung was approximately normal in appearance except that the hilum 
shadow was moderately heavy and contained a few calcified nodes. The trachea was 
greatly distorted and displaced to the right. At the point of maximum deviation the 
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proximal wall of the trachea was at least an inch and one-half to the right of the 
mid-line. 

The heart and great vessels were also markedly displaced to the right and obscured 
by the general opacity. 

Laboratory findings were essentially negative except for a four plus positive blood 
Wassermann. Sputum examinations were negative for tubercle bacilli and revealed 
practically nothing but mucus. 

The patient remained in St. Anthony’s Hospital approximately three weeks. 
During this time his temperature ranged from 97° to 99°. His respiratory rate 
varied from 18 to 32, and his pulse from 84 to 120. 



Fig. 3 A and B. (Case 2.) A represents a film made 2/3/28. Note the marked 
opacity or irregular density throughout the right lung. Also the extreme displacement of 
heart and trachea toward the right. B represents a film made 10/1/33. Note the obvious 
clearing of the right lung with evidence of cystic formation, especially at the right base. 
The position of heart and trachea are virtually unchanged. 

He was placed on routine anti-luetic treatment and during his three weeks’ stay 
in the hospital lie manifested rather marked improvement, with reduction in cough 
and expectoration, and also some improvement in the dyspneic condition. On account 
of the presence of a four plus blood Wassermann, the encouraging response to anti- 
luetic treatment and our inability to make a definite diagnosis of the pulmonary 
condition, the lesions in the lung were considered as possibly luetic in origin. 

Dr. Baiyeat’s records show that the patient was still under observation on Oc- 
tober 4, 1928. Fie resumed his occupation as foreman of a pipe line crew a few 
months alter leaving the hospital but was not wholly free from symptoms. A recent 
follow-up by means of a questionnaire indicates that the cough and expectoration 
disappeared and that the patient is following his usual occupation. The evidence also 
indicates that the antisyphilitic treatment was faithfully followed. 

A recent roentgen-ray of the chest compared with the one made in 1928 (see 
figure SB) indicates marked reduction in the opacity on the right side with areas 
apparently free from lung markings. The largest of these areas seen at the base of 
the right thoracic cavity suggests the possibility of a circumscribed pneumothorax. 

Since he has never had induced pneumothorax, and has had no recent symptoms 
suggesting spontaneous pneumothorax, it seems reasonable to attribute this finding 
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to cystic disease. The late appearance of symptoms does not preclude the possibility 
of congenital cystic disease. 

A careful comparison of the two pictures reveals little, if any, change in position 
of the heart and mediastinal structures. This tends to support the diagnosis of 
congenital polycystic disease. 

While we must accept the diagnosis of syphilis in this case, such a diagnosis 
does not necessarily explain the intrathoracic pathology. Proved syphilis of the 
lungs is obviously very rare. In the cases so diagnosed, the pathologic lesions as 
revealed by roentgen-ray studies do not closely resemble those found in the case under 
consideration. Neither does the roentgen-ray evidence of lung syphilis persist after 
treatment such as this case received. The rapid disappearance of roentgen-ray 
evidence in the diagnosed cases has been considered as diagnostic confirmation. 

After careful consideration of the above facts, and taking into account the marked 
similarity of the main clinical and pathological features in this case and in the one 
first reported, it seems reasonable to consider this a time case of congenital polycystic 
disease of the right lung. 

Case III 

White female, aged 22. (This case is being reported through the courtesy' of 
Dr. J. A. Myers of Minneapolis.) 

History: There is a history of repeated attacks of pneumonia, also of an attack 
of influenza in 1920. In May 1921, she developed a persistent cough, foul purulent 
sputum, and fatiguability. On March 9, 1922, the first roentgen-ray film was made 
( figure 4 A ) . 



Fig. 4 A and B. (Case 3.) A, under date of 3/9/22, reveals evidence of extensive 
pathology in the right lung with widespread infiltration. B represents a film made 9/21/32 
and is remarkable in that the opacity has almost completely disappeared, making more 
obvious the characteristic markings of congenital polycystic disease. 

The interpretation of this film was as follows: “Extensive fibroid pulmonary 
tuberculosis involving the right lung with extensive cavity formation in the right 
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upper half of the lung field. There is a marked thickening of the pleura over the 
entire right chest.” 

Following this, she was not seen by Dr. Myers or members of his staff for a 
period of approximately 10 years. When again seen, investigation showed that she 
had continued to cough and to bring up a moderate amount of foul sputum. 

The roentgen-ray diagnosis in 1922 was pulmonary tuberculosis; the subsequent 
history is suggestive of pulmonary abscess, and yet the patient had passed from 
childhood to maturity without disaster. Such a course is not in keeping with either 
advanced pulmonary tuberculosis or pulmonary abscess with extensive pneumonitis. 
Pulmonary abscess with multiple cavities is particularly prone to prove fatal or to 
resist all forms of treatment. The latter course is accompanied by roentgen-ray 
evidence of increase in the pathologic lesions. 

The second roentgen-ray film, 9/21/32, presents a surprising picture (figure 4 5). 
It certainly does not conform to that usually found after 10 years of advanced 
tuberculosis or pulmonary abscess. Careful examination reveals a remarkable degree 
of clearing throughout the whole of the right lung field. In the lower half of the 
right thorax, there are three superimposed circular shadows which are fairly typical 
of congenital polycystic disease. About the time the second film was made phren- 
icectomy was performed without material benefit. 

In summing up the clinical evidence in this case it should be remembered that 
there was a history of repeated respiratory attacks during childhood with ultimate 
development of persistent pulmonary symptoms and signs. 

In the light of our present knowledge, the roentgen-ray findings in this case, 
supplemented by a respiratory history such as that reported, seem to justify its 
inclusion in this series as a genuine case of congenital polycystic disease of the lungs. 
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MILD HYPOTHYROIDISM * 

By Ralph M. Watkins, B.S., M.D., Cleveland, Ohio 

Introduction 

This modest study represents the combined and correlated symptom 
findings of a series of 50 patients suffering with mild hypothyroidism. 

It is presented with the opinion that the disease or condition or syndrome 
(for it probably is not a specific disease) is comparatively common. It 
must be overlooked often. Only two or three years’ time has been necessary 
for me to study these and some other cases in private practice, and any 
disease picture which is encountered so frequently cannot be rare. 

The name mild hypothyroidism is very possibly a misnomer. The 
thyroid is unquestionably deficient in its action, but other bodily structures 
also, notably the other endocrine glands, can often be proved to be abnormal 
in function. The association of inactivity of the thyroid gland with sys- 
temic diseases such as low grade infections, cardiovascular-renal disease, 
deficiency diseases, various anemias and so forth, is so well known as to 
need no comment. In this study the attempt has been made to avoid 
reporting any case history in which such afflictions as the above occur. 

My view of the matter is this: There are many people, mostly women 
from 30 years of age onward, who present a vague, uncharacteristic, in- 
definite train of symptoms and signs, associated with moderate lowering 
below normal of the basal metabolic rate. Their ailments often are not 
clearly recognized, but they respond in a reasonably satisfactory manner 
to the administration of thyroid extract, with or without 'Other glandular 
substances, plus simple hygienic medical regulations. I feel sure from my 
experience that non-glandular therapy alone does not relieve them. 

I should like to stress particularly the following facts : 

1. The clinical picture of mild hypothyroidism is vague. 

2. It is often unrecognized. 

3. It is often encountered. 

Resume of Findings 

In this group 84 per cent were females and 16 per cent males. Two 
children are included — a girl of 1 1 and a boy of 12. The latter, by the 
way, had the lowest metabolic rate of all the group (minus 40 per cent) and 
yet did not have the picture of true myxedema. The average age of the 
women was 33.4 years and of the men 35.4 years. The average metabolic 
rate of the 50 patients was minus 14.3 per cent. 

In establishing the basal metabolic rate at the beginning of treatment, 
from one to five tests were made on each patient. The average for the 

* Uconvol iuT publication January 31, 193-1. 
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whole group is between two and three tests. All the tests were made on 
the same apparatus and nearly all by the same technician. It seems to me 
that if only one basal metabolic test is made on a patient there is a definite 
chance of error because of transitory abnormal conditions . of the patient 
or of the apparatus. I believe that it is better to do at least two, or prefer- 
ably three, tests over a week’s period, and to average the results, before 
coming to a decision as to the actual basal rate. 

It is worth noting that, with few exceptions, the patients were of high 
intelligence. None was actually impoverished; many had a fair proportion 
of luxuries; several did responsible work. 

A compilation of the symptoms reported by the patients showed that 
they had occurred in the following proportions : 

1. Weakness, loss of muscle strength, abnormal fatigue in 54 per cent. 

2. Loss of energy and of initiative in 82 per cent. 

3. Nervousness in 86 per cent. 

4. Increasing weight in 52 per cent ; decreasing weight in 10 per cent. 

5. Abnormal dryness of skin and hair in 56 per cent. 

6. Menstrual disturbance in 37V2 per cent. Of these, about half had 

gone through the menopause and the rest had a menstrual flow 
scantier than normal. One patient had menorrhagia. 

7. Abnormal desire for sleep in 28 per cent. Unusual wakefulness in 6 

per cent. 

8. Mental apathy in 40 per cent. 

9. Constipation in 44 per cent. 

10. Abnormal gaseous eructations in 50 per cent. 

11. Headaches in 20 per cent. 

Physical examinations brought out the following pertinent points : 

1. Overweight averaging 16.1 per cent in 54 per cent of the patients. 

' 2. Underweight averaging 12.8 per cent in 26 per cent of the patients. 

3. Normal weight in 20 per cent. 

4. The thyroid gland was not enlarged in 76 per cent of the patients. 

Colloid goiter was present in 14 per cent, and adenomatous goiter 
in 6 per cent. The thyroid gland had been resected in 4 per cent. 

5. The tonsils had been removed in 42 per cent; they were obviously 

infected in 20 per cent and were apparently normal in 38 per cent. 

6. Blood pressure was below normal in 10 per cent, above normal in 4 

per cent, and within normal limits in 86 per cent. 

7. The pulse rate was abnormally rapid in 52 per cent, unusually slow in 

4 per cent, and within normal limits in 44 per cent. 

8. One hundred and twenty basal metabolic tests were carried out to es- 

tablish the rates at the beginning of treatment of the 50 patients. 
As noted above, the average for the series was minus 14.3 per cent. 

9. Associated diseases are common in hypothyroidism and unquestionably 

play a definite part in it at times. Fifty-two per cent of these pa- 
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tients had such ailments. In the group, infected sinuses, infected 
tonsils, dental sepsis, chronic colitis, chronic arthritis, cardiovascular- 
renal disease each occurred in from three to 10 instances; migraine, 
chronic . bronchitis, phlebitis, essential hypertension, mild diabetes 
mellitus, endocervicitis, chronic cystic mastitis, chronic oophoritis, 
prostatitis and kidney infections occurred each once or twice. I 
have related this for the purpose of pointing out the susceptibility 
of these patients to various diseases. 

Study of the past histories of these patients was interesting : 

1. Sixty per cent had suffered some potentially serious disease earlier in 

life. Ten patients had had tonsillitis, five pneumonia, five typhoid 
fever ; there were two instances each of hyperthyroidism, cholecysti- 
tis, pulmonary tuberculosis, bronchitis, otitis media, pyelitis, phlebitis, 
pleurisy, and influenza. In single instances the patients reported 
that they had suffered in the past with colitis, migraine, pyloric 
stenosis, tuberculous lymphadenitis, appendicitis (without operation), 
diphtheria and smallpox. 

2. Of the 50 patients, 30 were married women. These had had a total of 

50 children, a birth rate of 1.67 per married woman. 

3. It- does not seem possible that there is any other group of patients suf- 

fering with a chronic disease which is subjected to so many opera- 
tions as had been performed in these cases of mild hypothyroidism. 
Seventy per cent of these patients had undergone surgical operations. 
There were 26 instances of removal of tonsils or adenoids or both. 
There were 18 of removal of the appendix. There were scattered 
reports of removal of the thyroid gland, the uterus, the gall-bladder; 
a cystic ovary had been removed from one patient and another had 
been operated upon for tuberculous glands of the neck. 

Literature 

Lawrence 1 emphasizes abnormal fatiguability of the body as a whole, 
or subnormal function of any of its parts as suggesting depression of 
thyroid activity. He goes so far as to state that marked thyroid failure 
can be present without the development of myxedema. 

Weiss and King 2 remind us that swelling of the eyelids is a compara- 
tively common finding in hypothyroidism and may be the only obvious 
abnormality of the patient on casual examination. 

Warfield :1 states that mild hypothyroidism is comparatively common 
among persons living in goiter regions such as the Great Lakes basin. All 
classes of people are affected; a considerable proportion are professional 
men and women. Overweight, underweight or normal weight may be 
found, lie considers the most important single symptom, physical exhaus- 
tion which often leads to a neurasthenic state. 
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Thurmon and Thompson,' 4 in studying this problem, were interested to 
find at least 1 1 patients in their series who, had basal metabolic rates varying 
from minus 1 1 to minus 24 and who had no complaints at all. It was only 
by careful study in addition to metabolic tests that the diagnosis of hypo- 
thyroidism could be maintained. 

Youmans and Riven 5 stress the fact that hypothyroidism without myxe- 
dema is a more common condition than is generally appreciated and that 
it has a wide distribution. 

Baskett G finds mild hypothyroidism comparatively common in the Mis- 
sissippi basin. 

Craddock, 7 Hoge, s and McKean 0 cite many symptoms of this ailment. 
These include apathy, senile expression, dry skin and hair, obesity, slow 
pulse, .slow digestion and excretion, feeling of coldness, stiffness and pain 
in the extremities, mental depression, fatiguability, menstrual disturbances, 
biliousness, feeling of inertia in the' morning and of stimulation in the 
evening, sluggish memory, difficulty in concentration, headache, slight 
dyspnea, loss of libido,, lowered temperature and blood pressure, a tendency 
for dental caries to develop, susceptibility to eczema and furuncles, falling 
hair, obesity in early life, susceptibility to intercurrent infections, nervous- 
ness, at times loss of weight, tinnitus, relative sterility, narrowness of the 
lid slits, lack of appetite, poverty of thought, lack of feeling, clumsiness. 
The authors state that the ratio of females to males suffering with the 
disease is about four to one. Laboratory findings are characteristic only 
in that there is some lowering of the basal metabolic rates, slight increase 
in the carbohydrate tolerance, mild secondary anemia with slight leukopenia 
and relative lymphocytosis. 

Gordon 10 notes the susceptibility of these patients to mild respiratory 
infections. 

Alexander 11 mentions the occurrence of paresthesia and vasomotor 
rhinitis. 

Thommen 12 reports a few obscure cases in which such conditions as 
menorrhagia, alopecia areata, malnutrition, albuminuria and glycosuria and 
chronic eczema were relieved by the use of thyroid extract. 

McKinlay 13 reports a case of unexplained secondary anemia cured by 
adding thyroid extract to the usual treatment. 

Brown 14 reports a number of patients with this disease who had a 
moderate gastric hypoacidity. This is a frequent finding. 

Hayward 15 and Woods describe two groups of these patients with 
regard to mental derangements ; one group presented symptoms resembling 
those of a depressive psychosis and another, symptoms which suggested 
dementia precox. 

Jacobi 16 says that hypothyroidism is able to stir up latent schizophrenia. 

Ziegler 17 notes that these people show irritability and frequently hal- 
lucinations. 



1538 


RALPH M. WATKINS 


Vis 18 links up the thyroid deficiency with that of other glands and 
states that the accompanying disorder in the ovaries is responsible for 
dysmenorrhea; in the adrenals for low blood pressure and dyspnea; in the 
gonads for impotence and in the parathyroids for tingling and numbness 
of the fingers. 

Barlow 19 pleads for the earlier recognition of thyroid deficiency and 
has an interesting observation, namely: that in many of these patients the 
outer one-third of the eyebrows is either gone or scanty, with the remainder 
of the eyebrows coarse and fan-shaped. 

Sloan 30 notes mental subnormality following moderate lack of thyroid 
secretion in fetal life. These children are not necessarily cretins. 

Harrell 31 found in his series 80 per cent of the patients to be suffering 
front focal infection. 

Summary 

Fifty patients, mostly females, have been studied for the purpose of 
demonstrating some of the salient points of mild hypothyroidism. The 
name of the disease may be incorrect; rather, the condition may be a 
syndrome in which abnormalities of other organs, besides the thyroid gland, 
play a part. The condition is frequently present in people of middle age. 
Evidences of the disease are vague in that there are no specific symptoms. 
Outstanding in these complaints are the indefinite loss of energy, nervous- 
ness, mental apathy, extreme fatigue, loss of muscle strength, general 
weakness, increase of- weight, constipation and so on, of which so many 
women complain. 

The basal metabolic rate is lowered to a point moderately below normal. 

There are no characteristic findings on physical examination. Those 
most frequently discovered are a moderate degree of overweight, rapid 
pulse, normal blood pressure, unusual dryness of the skin and hair, and 
frequently various associated diseases usually of chronic type. 

It is of some interest to note that a majority of these patients had had 
an abnormal number of potentially serious ailments in their earlier years. 

The average number of children born to the married women of the 
group was well below that of the race in general. 

A strikingly large proportion of these patients had been operated upon 
for various conditions. It is possible that many of the operations were 
carried out in an effort to relieve these people of their vague complaints. 

Conclusions 

It seems to me fair to stale the following facts in regard to mild hypo- 
thyroidism : 

1. 'I'iie disease is unquestionably common. 

*-• 1 he disease otteu remains undiagnosed or is improperly diagnosed 
for a long period of time. 

o. The disease has no clear cut. specific symptoms or signs. 
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THE USE OF CALCIUM ORTHO-IODOXYBENZOATE 
IN THE TREATMENT OF ARTHRITIS, WITH A 
DISCUSSION OF ITS POSSIBLE VALUE IN 
SOME OTHER ORTHOPEDIC 
CONDITIONS * 


By Thomas Wheeldon, M.D., Richmond , Virginia 


Salts of ortho-iodoxybenzoic acid have been used clinically in the treat- 
ment of arthritis since 1926 when Young and Youmans 1 reported the 
successful use of ammonium ortho-iodoxybenzoate, given intravenously, in 
43 cases. Later Smith 2 and Cottrell 3 reported some success with the oral 
administration of calcium ortho-iodoxybenzoate, and this rapidly became 
the route of choice with the medical profession due to the fact that severe 
general reactions often followed the intravenous use of the ammonium salt. 

For two years the writer has been using calcium ortho-iodoxybenzoate 
as a routine procedure in an investigation comprising a portion of the 
arthritic cases in his orthopedic practice. This investigation consists of 
282 cases. Of these, 236 (Group I) were studied in the usual clinical 
manner, but complete laboratory and roentgenological study was not possible 
in every instance. In 46 cases (Group II) the investigation was more 
complete in that it was possible to analyze them in greater detail with full 
laboratory findings. These two groups provide a peculiar method for 
evaluating results, in that the general group (Group I) might be said to 
show what improvement may be expected in that large mass of arthritic 
cases seen by the internist or general practitioner and treated by him in the 
usual manner. The smaller group (Group II), on the other hand, seems 
to give a more accurate method of judging the real value of the drug in 
cases which were disciplined to carry out the treatment uninterruptedly. 

In visiting a number of rural clinics, geographically separated, it was 
necessary to find some form of adjuvant drug treatment which the patient 
could use in safety between visits and which could be counted upon, not 
only to relieve arthritic symptoms, but also to promote the success of other 
orthopedic measures (exercises, diet, appliances, etc.) which had been pre- 
viously initiated. 


Xot only did calcium ortho-iodoxybenzoate hold out definite promise of 
curative results, but it also seemed suitable for the following reasons: 

1. It is not related to cinchophen or other quinoline derivatives which, 
when used without close supervision, may cause severe allergic manifesta- 
tions or hepatic damage. 


2. It does not cause addiction in the patient. 

3. Only occasionally do patients complain of nausea (less than 3 per 
cent ui over 500 cases) or other gastrointestinal disturbances, following its 


* Ktedvo! tor publication February 6, 193-1. 
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ingestion. This agrees with the findings of earlier workers 1,2,3 who found 
the drug relatively nontoxic even in massive doses. 

4. Apart from the objective improvement effected, it gives the patient 
a subjective sense of improvement which helps him to continue with his 
regime. 

Method of Treatment 

A standard treatment is employed for all cases whether seen in clinics 
or in private practice. This includes removal of foci of infection where 
discoverable; exercises and apparatus to improve body mechanics; body 
hygiene to check constipation; proper diet, and local treatment of affected 
joints. Arthritic vaccine (either autogenous or that made from stock 
strains) and thyroid extract were given to the occasional case in this series. 
To some patients, very small stimulating doses of sodium salicylate and 
potassium iodide were administered, but the majority of cases received no 
medication other than calcium ortho-iodoxybenzoate,* 2 grams (four 
tablets of Yi grain each) daily. And here it may be noted that one should 
not look for any real improvement to manifest itself in less than one month. 
The- use of the drug must be continued for a period of at least 30 days if 
it is to produce lasting benefit. It was in the case of patients who coop- 
erated best in this respect that the most satisfactory results were obtained. 

The following criteria for improvement were used : 


Subjective Symptoms 
Pain on activity 
Pain without activity 
Tenderness to pressure 
Occupational usefulness 
Emotional stability 
Appetite 
Sleep 

General well-being (as judged by pa- 
tient’s own opinion as to his improve- 
ment) 


Objective Symptoms 
Deformity 
Size of joints 
Range of motion 
Local heat 
Crepitus 

Condition of tegmentum 
Improvement of foci 
Change in weight 


Group I (General Study) 

Calcium ortho-iodoxybenzoate has been administered, as described above, 
to a general group (Group I) of 236 arthritic cases treated over the past 
two years. Practically all of these cases were complicated by general 
orthopedic conditions such as faulty posture, static deformities of the feet, 
deformities of the joints, muscle and tendon contractions, etc. Varying 
degrees of ankylosis or instability of the joints were also present. Most of 
the patients were ambulatory. The extent of deformity or crippling also 
spread over a wide range. Treatment previous to this investigation had 
been varied. 

* This was supplied through the courtesy of the Smith, Kline and French Laboratories 
under the name of Oxo-ate “ B.” 
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Analysis of 46 Cases. Group 2 
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H — Hypertrophic arthritis 
A — Atrophic arthritis 

Dosage — Standard dosage, 2 grams calcium ortho-iodoxybenzoate daily. 
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The results may be summarized as follows : 

Improvement Number 

Marked to excellent 116 

Fair to good 86 

Slight to none 84 

Group II (Special Study) 

In addition to this general group (Group I), 46 arthritic patients were 
studied over a period of 18 months with full laboratory records taken at 
intervals (table 1). These records included a roentgen-ray study of the left 
hand, left knee and the joint most seriously involved in every case. The 
writer expects to make a supplementary report of this phase at a later date. 

Without wishing to enter into any discussion on the vexed question of 
nomenclature in arthritis, the writer has divided these 46 cases as follows : 


Percentage 

50% 

36% 

14% 


Hypertrophic (degenerative) arthritis 32 70 per cent 

Atrophic (proliferative) arthritis 14 30 per cent 

The average age of the patients was 53 years; the average duration of 
the disease 5.5 years. There were 40 females and 6 males. 

The clinical results may be summarized as follows : 


Improvement 
Good to excellent 
Fair to slight 
None 


Number 

41 

2 

3 


Percentage 

89% 

4.3% 

6.7% 


In some of these cases the results were startling — the word is used 
advisedly. Patients who had been chronic invalids for months or years 
were restored to useful activity, wage-earning employment or the resump- 
tion of household duties. A remarkable feature was the improvement 
noted in hypertensive and heart conditions. In so far as the action of 
calcium ortho-iodoxybenzoate is as yet undetermined by the writer, it is 
felt that the improvement in hypertensive and heart conditions must be 
attributed more to the improvement in the patient’s general well-being. 
If ven so, it may be used as a criterion in summing up the value of the treat- 
ment. And here it may be reiterated that this group of patients was very 
carefully followed and controlled, so the results obtained were more suc- 
cessful than one might reasonably expect to find in the cases selected hap- 
hazard or in a general group of patients. Of course, the improvement was 
not due entirely to the calcium ortho-iodoxybenzoate, but the degree of 
improvement is measured by a comparison with a similar group of patients 
who did not receive the drug. This standard of comparison is already 
in the hands of everyone who is dealing with arthritis. 

Where improvement occurred, swelling was reduced as shown by actual 
measurements of the affected joints, the range of motion was enlarged and 
the general well-being of the patient was greatly enhanced. The relief of 
pain was not remarkable. It may be noted that when intense discomfort 
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is present, calcium ortho-iodoxybenzoate may be given conjointly with sali- 
cylates or other analgesic drugs apparently without fear of incompatibility. 

Laboratory Findings 

Detailed laboratory tests were conducted on the above 46 patients. The 
results, while not particularly significant, are given because the writer feels 
that no preparation should be recommended until any possible untoward 
effects on the various systems have been investigated. Toxicity studies on 
other antiarthritic agents have been conducted by the writer. 4 



Percentage 

Percentage 

Percentage 

Test 

Unchanged 

Increased 

Decreased 

Blood calcium 

26 

35 

39 

Blood sugar 

59 

15 

26 

Basal metab. rate 

39 

37 

24 

Sedimentation rate 

2S 

9 

70 

Indican output 

4 

96 

0 

R. B. C. 

35 

30 

35 

W. B. C. 

11 

26 

63 

Hemoglobin 

91 

2 

7 

Blood pressure 

35 

9 

56 

Weight 

15 

20 

65 

The maximum and minimum changes are also recorded : 


Test 

Maximum Increase 


Maximum Decrease 

Blood calcium 

7- 11 


13.7- 8.9 

Blood sugar 

85-105 


140- 85 

Basal metab. rate 

-18—1-2 


-10 — 38 

Sedimentation rate 

20- 23 


45- 18 

Indican output 

R. B. C. 

0— (-5 

3,500,000-4,700,000 


5,400,000-4,100,000 

W. B. C. 

4,800- 8,000 


10,400- 6,600 

Hemoglobin 

80- 95 


80-60 

Blood pressure 

110- 145 


200-155 

Weight 

157- 161 


156-112 


In no case was there roentgen-ray evidence that the joint changes char- 
acteristic of atrophic or hypertrophic arthritis had progressed while the 
patient was under treatment. This may be of no significance, but in view 
of the length of time of the treatment (average 16 months), the writer 
views the roentgen-ray findings with optimism. So far as he knows, how- 
ever, no detailed serial study of this problem has ever been undertaken and 
he is endeavoring at the present time to gather further information on 
this point. The sedimentation rate remained stationary or decreased in 
almost every case, which may be taken as evidence of systemic improvement. 
There was also a fairly constant lowering of high blood pressure in line 
with the improvement in hypertensive cases mentioned earlier in this article. 
Especially noteworthy is the material increase in indican output. This 
raises the fascinating theory that one of the underlying causes of arthritis 
may be a disturbance of the sulphur metabolism, and the writer wishes to 
suggest the frequent examination of the urine for indican as a means of 
determining, at regular intervals, whether the arthritic patient is improving 



1546 


THOMAS WHEELDON 


or not. He is now using this method extensively, and it* is singular to 
note that the amount of indican found in the urine apparently gives a fair 
clinical index of the report which the doctor will receive from the patient 
on examination. 

Action in the Body 

Detailed pharmacological studies would be necessary before any exact 
explanation could be given for the physiological effect of ortho-iodoxy- 
benzoic acid in the body. Arkin 5 has demonstrated the germicidal proper- 
ties of this compound in the presence of blood serum. Hektoen 6 showed 
that when injected intravenously, it caused a nonspecific stimulation of 
antibody formation in animals. Smith 2 points out the close structural 
similarity of ortho-iodoxybenzoic acid to salicylic acid, and Pemberton 7 has 
described its action as that of a “ glorified salicylate.” Tabern s gives the 
following explanation of its beneficial action in arthritis: 

1. “ It has a definite bactericidal action in the blood stream, and perhaps 
in infected membranes as well. 

2. “ It has been shown experimentally that it stimulates leukocytosis 
and aids antibody formation. 

3. “ Ortho-iodoxybenzoic acid and its salts strikingly increase the per- 
meability of membranes. 

4. "It increases lymph flow by 400 per cent. 

5. “ Ortho-iodoxybenzoic acid has an intense and prompt analgesic 
effect. 

6. “ It decreases muscle spasm and reduces swelling.” 

While not wishing altogether to take exception to the above, the writer 
would hazard a theory that calcium ortho-iodoxybenzoate achieves its bene- 
ficial results through its stimulating action on the peripheral circulation. 
With this in mind, a group of patients was selected, comprising Buerger’s 
disease, varicose leg ulcers, and ulceration of the leg from faulty circulation 
in acute anterior poliomyelitis. This group was used as a yardstick to 
measure any possible circulatory improvement. The results obtained with 
these patients were so striking that the writer wishes to advance the theory 
that it is by the same means (i.e., stimulation of peripheral circulation) 
that the arthritic patient is improved. It is his intention to publish, as 
soon as possible, more definite data on this phase. Even now, one can say 
that, subjectively at least, calcium ortho-iodoxybenzoate improves circulation 
in the affected joints. 

Conclusions 

1. The beneficial effect of calcium ortho-iodoxybenzoate in a general 
group of 236 arthritic cases has been studied over a period of two years. 

2. A more detailed study of 46 cases of hypertrophic and atrophic 
arthritis is also presented. 

5. I he therapeutic results were most satisfactory, and unpleasant side 
reactions were almost non-existent. 
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4. Laboratory findings indicate increase in indican output, improvement 
in hypertension and lowering of sedimentation rate. 

5. A theory is advanced as to the physiological action of the drug in 
improving peripheral circulation. 
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DR. RICHARD SHUCKBURGH AND YANKEE DOODLE * 


By Louis H. Roddis, F.A.C.P., Comdr. Medical Corps, U. S. Navy, 

Washington , D. C. 

Our national airs and patriotic songs, like the weather, have always 
been considered the legitimate subject of criticism. The words are unsuit- 
able, the music is not good, it is beyond the range of the average voice, or 
some other objection is advanced. No other patriotic song has come under 
fire more often than has the old fashioned tune and words of the Revolu- 
tionary War song, Yankee Doodle. The words are mere nonsense, say 
the critics, and the music is ridiculous, a mere hurdy-gurdy style of composi- 
tion. Yet like many things that are nonsense — Mother Goose rhymes, for 
instance — it remains a popular favorite among our patriotic airs. It is 
the oldest of our songs of this class and has been sung for over 175 years 
A song that has done this cannot be entirely devoid of merit and, further- 
more, there is no evidence that its popularity is declining. The piece is 
really a very spirited little march of a truly martial character, and anyone 
who has swung along in a military formation to its bright staccato strain 
cannot but feel the reason for the regard in which it is held. As it was 
expressed as long ago as 1826: 

Yankee Doodle is the tune 
Americans delight in ; 

'Twill do to whistle, sing or play, 

And just the thing for fighting. 

There is a long standing controversy as to who was the author of Yankee 
Doodle, what were the original verses, and what was the origin of the tune. 
Without going into the details of this controversy, it would appear that the 
preponderance of evidence indicates that it was written in 1758 by a medical 
man, Dr. Richard Shuckburgh, a surgeon in the British Army. The music 
is believed to be an old jig tune well known in the eighteenth century. As 
originally written, it was probably intended as a good humored satire on the 
colonial militia who were employed in the French and Indian War and whose 
clumsy drill and somewhat miscellaneous attire contrasted in a marked degree 
with the precise manual of arms and scarlet array of the British regular 
troops. 

In the Fanner and Moore Collections for 1824, under the title of 

'Received for publication January 16, 193-1. 

I hi* is the sixth of a series of portraits of medical poets. Those which have previously 
appeared m the Annals ok Internal Medicine are: 

Joseph Rodman Drake — February 1929 
Oliver Wendell Holmes — June 1930 
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“Origin of Yankee Doodle” it was stated that in 1755, Dr. Shuckburgh 
(sic), a physician attached to the staff of General Abercrombie’s army then 
encamped a little south of Albany, “ to please Brother Jonathan composed 
a tune ” and palmed it off on the colonial militia as a celebrated military 
march. The tune immediately became a favorite with the provincials. 
After realizing that a joke had been played upon them they enjoyed both the 
air and the joke, and later with a certain malicious touch they made it the 
popular air of the American Revolution. 

Biographical facts regarding Dr. Shuckburgh are few in number. He 
was born in 1705. The name has led to his being described as of German 
extraction, but as a matter of fact he was born in the heart of England, in 
Shakespeare’s own county of Warwick, and there is a hamlet of the name 
in the adjoining county of Northamptonshire. It is more than likely that 
he was descended from another Richard Shuckburgh, a member of the 
lesser gentry of Warwickshire, whose meeting with Charles I near the battle- 
field of Edgehill furnished the subject of a picture reproduced in Howitt’s 
“ Visits to Remarkable Places.” The British army lists of the day show a 
Richard Shuckburgh as holding a commission dating from June 25, 1757, 
as surgeon in the “ Four Independent Companies of Foot at New York.” 
Shuckburgh was much interested in the Indians and in July 1759, Sir Wil- 
liam Johnson, then the Royal Commissioner for Indian Affairs, appointed 
him as his secretary. Sir William mentioned in a letter of March 24, 1760, 
among his many qualifications for the post the fact that he had recorded all 
his (Sir William’s) proceedings with the several nations of Indians since 
the opening of the last campaign. . He appointed him to succeed a Captain 
Wraxall who had died the preceding year, but did not report his action to 
London in sufficient time to forestall another office seeker and a Mr. Marsh 
had already been selected for the post. Shuckburgh was thus “ elbowed 
out,” as he very graphically expressed it; but worse than that, as the King’s 
Regulations did not permit him to hold two public offices at the same time, 
he had resigned his commission as surgeon of the Four Independent Com- 
panies and so found himself without either position. He did not get one 
until January 10, 1763, when he wrote Sir William as follows: 

“ I have completed my Purchase with the Surgeon of the Seventeenth 
Regiment and received my Commission from the General the 29th ult.” 

In 1765, he was stationed at Detroit but at the end of the year he 
returned to New York. Sir William Johnson who was Shuckburgh’s patron 
and friend was an outstanding figure in colonial America. He was one of 
the first of our numerous “ captains of industry ” and “ empire builders.” 
He began as manager of estates in the Mohawk Valley belonging to his 
uncle, Sir Peter Warren, but bought land on his own account, building up 
an organization in real estate and fur trading almost as huge as some of our 
modern industries. Indeed, the Indians called him “ Chief Big Business.” 
He was the richest man in the colonies and as Indian agent for the British 
Crown .exercised great influence over the destinies of the new land. The 
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warlike Iroquois acknowledged him as an honorary chief. He ruled die 
Mohawk Valley as an absolute monarch, with Johnson Hall near Albany 
as his palace. In every way he was a picturesque and interesting figure. 
He had numerous wives, mostly from the Indian tribes. He bought the 
first one, and later ones he did not have to buy. It was said he was the 
father of one hundred children, probably no exaggeration. He showed the 
greatest generosity and affection for them and provided lavishly for both 
wives and children. So colorful and influential a patron was not likely to 
be turned aside from any purpose and, Mr. Marsh having died, Shuckburgh 
was again recommended as Secretary of Indian Affairs, though he was not 
confirmed in his appointment until 1767. Pie did not surrender his com- 
mission this time until the appointment was secure. Dr. Thomas White 
did not succeed him as Surgeon of the Seventeenth Regiment until May 9, 
1768. 



I k:. 1. The Van Rensselaer house near Albany, New York, close to site of old Fort Crailo. 
Here Dr. Shuckburgh is believed to have written “Yankee Doodle.” 


1 le did nut long enjoy his appointment due to failing health. On De- 
cember do. 1771. Johnson in a letter to the Earl of Dartmouth speaks of 
Shuckburgh as "aged and of late very infirm.” On August 26, 1773, the 
A ca* \ urh (m/ccUc printed his obituary notice as follows: 

" Died at Schenectady, last Monday. Dr. Richard Shuckburgh, a gentle- 
man o* very genteel family, and of infinite jest and humour.” 
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He had at least two children. A notice in an Albany paper mentions 
the christening of a son, John, by Richard and Mary Shuckburgh on March 
15, 1747. Furthermore, he mentions in his later years, in one of his letters, 
his satisfaction at seeing his daughter well married (to a British officer). 

Of the numerous theories regarding the origin of Yankee Doodle, it 
suffices to say here that the most probable one is that Dr. Shuckburgh wrote 
some verses to an old fashioned jig tune known by various names, but most 
commonly called Kitty Fisher’s jig, and recommended them in jest to the 
provincials encamped with the regulars at old Fort Crailo. The tune, to 
use our present song writer phrase, “ caught on ” and there is no doubt but 
that it became a very popular air throughout New England and the colonies 
generally. 

In" the Nezu York Journal, October 13, 1768, there is a mention of a 
celebration in which the bands used the “ Yankee Doodle Song ” as a prin- 
cipal piece. James Thacher in his “Military Journal” speaks of British 
troops marching out in 1775 to take part in the battle of Lexington, their 
band playing by zuay of contempt, Yankee Doodle. The adoption of the 
tune as a patriotic air gave it quite another aspect, however, a charge ex- 
pressed by a British officer. Thomas Aubrey says in 1777, alluding to 
Burgoyne’s surrender : “ The soldiers at Boston used it as a term of reproach 
but after the battle of Bunker Hill, the Americans gloried in it. Yankee 
Doodle is now their poem, a favorite of favorites, played in their army, 
esteemed as warlike as the Grenadier’s March. . . . After our rapid suc- 
cesses we held the Yankees in great contempt, and it was not a little mortify- 
ing to hear them play this tune, when their army marched down to our 
surrender.” 

What Dr. Shuckburgh’s original verses were is not now positively 
known. The present ones are probably of Revolutionary War origin. Dr. 
George H. Moore, whose research on the subject was considerable, gives 
the following as having been part of the Shuckburgh verses : 

There is a man in our town 
I pity his condition. 

He sold his oxen and his sheep 
To buy him a commission. 

These better known verses probably appeared during the first year of 
the American Revolution : 

Father and I went down to camp, 

Along with Captain Goodwin. 

And there we saw the men and boys 
As thick as hasty pudding. 


Yankee Doodle keep it up, 
Yankee Doodle Dandy. 
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When his commission he had got, 

He proved a nation coward. 

He durst not go to Cape Breton 
For fear he’d be devoured. 

Yankee Doodle came to town, 

Put on his striped trousers, 

And vowed he couldn’t see the place 
There was so many houses. 

The place where Shuckburgh wrote the song is better authenticated. 
A granddaughter of General Robert Van Rensselaer, in a letter on the 
subject, says : 

“ The story of Yankee Doodle is an authentic tradition in my family. 
My grandfather, Brig. Gen. Robert Van Rensselaer, born in the Green 
Bush Manor House, was a boy of 17 at the time when Dr. Shuckburgh, the 
writer of the verses, and Gen. Abercrombie were guests of his father, Col. 
Johannes Van Rensselaer, in June 1758. . We have a picture of the old well, 
with the high stone curb and well sweep which has always been associated 
with the lines written while the British surgeon sat upon the curb.” 

It is known that Abercrombie was at or near Albany in the spring of 
1758, preparing for the attack on Ticonderoga, and it is very likely that Dr. 
Shuckburgh was with him. The house, a picture of which is reproduced 
here, is an old brick Georgian Mansion, long known locally as Old Fort 
Crailo, a name received apparently from its having been built on the site 
of a wooden stockade erected by the settlers in 1642 as a refuge during 
Indian raids. It was in 1924 made a State Monument and the house is 
being restored and used as a museum of Revolutionary relics and materials 
relating to Yankee Doodle and to the medical military poet who rendered it 
famous. No known portrait of Shuckburgh has been brought to light, 
although a considerable search has been made for one. 
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EDITORIAL 

WILLIAM HENRY WELCH 


The death of Dr. Welch has removed from the constantly changing 
medical scene one to whom the historian of the last half century of American 
medicine must ascribe a leading role in the development of medical science, 
medical education, and public health. The promotion of these advances 
was indeed the main theme consistently held to through his unusually long 
and active life, and his accomplishments in these fields outrank in sig- 
nificance his numerous and important personal contributions to the subjects 
of Pathology, Hygiene and the History of Medicine, in each of which he 
successively held the professorship in The Johns Hopkins Medical School. 

In his youthful' days in medicine, Welch had the most intimate personal 
experiences with the men and the environment that constituted American 
medical science and medical education in that period and likewise with those 
who were in the forefront of European medicine of that day. 

He graduated from the College of Physicians and Surgeons, Columbia, 
in 1875, at a time when the medical course was almost entirely didactic, 
when the only laboratory course was that in anatomy and when the lectures 
and demonstrations in physiology, pathology and materia medica were given 
by clinicians who took a secondary interest in these fields of science. They 
lectured about the achievements of others, but neither in training nor in 
equipment were they fitted to contribute to the advance of knowledge. 
Very few of the medical schools in the United States had more than a 
perfunctory connection with a university, and even fewer owned and con- 
trolled a hospital. Welch himself took part in this educational system as 
head of a “ quizz ” and learned from personal experience also the difficulty 
of combining an active interest in pathology with the practice of medicine. 

From his two periods of study in Germany and Austria and his visits to 
medical centers in France and England, Welch derived a clear and vivid 
understanding of the great advantages possessed by the system of medical 
research and education which had developed in European countries. It 
was a period in which tremendous advances in knowledge were being made 
and one also in which the importance of science was receiving practical 
recognition from universities and states in the form of special laboratories 
and equipment which enabled the masters in each field to devote all their 
time to their subjects and to gather about them assistants and students to 
aid in carrying forward their work. It was a golden age for the workers 
in these laboratories linked in a close camaraderie of enthusiasm and gath- 
ering with new tools and methods a rich harvest from relatively virgin 
fields. 

Welch. first went abroad for study in 1876. Pie had already while an 
intern in Bellevue Hospital under Delafield developed an interest in pathology 

1553 



1554 


EDITORIAL 


through the performance of a considerable number of autopsies and it was 
natural that he should desire to round out this experience by a period of 
study under Virchow, the master of cellular pathology. To acquaint himself 
first with histology, he worked for a semester under Waldeyer at Strassburg. 
There also he took a course under Hoppe-Seyler and Baumann in what was 
then the only existing laboratory for research in physiological chemistry. 
Later Welch was accepted as a student by Ludwig, whose laboratory or 
institute of physiology in Leipzig was in those days the most important 
center of research in this subject. It was Ludwig who at the end of the 
semester advised Welch to continue his pathological studies under Cohnheim 
at Breslau, rather than in Virchow’s institute. Cohnheim was the coming 
master of general or functional pathology. In his laboratory were Weigert, 
Ehrlich, Albert Neisser, Salomonsen and others marked for brilliant future 
careers. Welch witnessed there the historic incident of Koch’s demon- 
stration of the anthrax bacillus. His own problem was the pathogenesis 
of pulmonary edema, and he carried out a clear and logical series of ex- 
periments which led to his publication of his theory of the causative influence 
of disproportionate action of the two ventricles. 

The eight months with Cohnheim were the high point of Welch’s first 
two years abroad, though after this he worked with Chiari in Vienna and 
von Recklinghausen in Strassburg and visited in Paris and London before 
returning to New York in 1878. 

From this first journey he came home not only abreast of his day 
in knowledge of pathology and the technic of pathologic research but with 
a clear conception of the necessity of an adequate laboratory and of students 
to progress in this field of science. Ide had come home with a program. 
The first step to its fulfillment was made possible by an offer from Bellevue 
Medical College of three rooms for a laboratory of pathology, the first of 
its kind in this country. Six lean years followed, in which to earn a neces- 
sary living he devoted part of his time to running a student “ qttizz ” and 
part also to clinical practice. It was a test of his fidelity to science, and 
that he triumphed is shown by the success of his department of pathology 
and the number of students from various schools who came to attend his 
courses. 


At the end of that time he was invited to become Professor of Pathology 
in The Johns Hopkins University and pathologist to The Johns Hopkins 
Hospital. The medical school had not yet been organized and the Hospital 
was still in the process of construction, but the University had already made 
a name as a home for science, and Welch did not hesitate to accept the 
opportunity. 

Before moving to Baltimore, however, he spent another year abroad 
which was to prove even more significant to his future than his first visit 
there. This time he went to acquaint himself with the rapid! v developin'' 
science of bacteriology. In that crowded year he learned technic from 
hYubcmu-g studied hygiene in von Pettenkoter's institute and under Flugge, 
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animal pathology under Kitt, and finally bacteriological methods under Koch 
himself. It was a “ golden decade ” in the history of medicine, a decade 
which saw the discovery of the tubercle bacillus, the bacillus of typhoid 
fever, the causative agents of pneumonia and of Asiatic cholera. “ Those 
who did not live through that period,” said Welch in later years, “ can 
hardly realize the thrill and enthusiasm attending the unlocking of the great 
secrets of the causation and spread of that most important group of human 
diseases, the infectious diseases.” The close contact he enjoyed with the 
great figures of those days not only stimulated his own productiveness 
in the field of bacteriology but awoke early his realization of the great 
importance of preventive medicine and hygiene. — He had added another 
feature to his program. 

Within a matter of months it will be fifty years since Welch came to 
The Johns Hopkins University and the man and the opportunity were 
joined. In that time American medical science, medical education and 
public health have experienced a development which in its rapidity and 
extent is unparalleled. We have attained a parity and in certain respects 
have surpassed the attainments of those European nations which a half 
century ago were so immeasurably our superiors in these fields. The full 
history of these crowded years remains to be written. Many forces con- 
tributed to produce this result, but it is certain that no other man exerted 
such a guiding influence upon the course of events as William Welch. 

In attempting now at the completion of his career to assay the significance 
of its different phases, we come to feel that the chief value of his active 
years as Professor of Pathology and as first Dean of the Medical School of 
The Johns Plopkins University lay in the demonstration furnished by his 
department and the whole school of the results that might be expected from 
a university type of medical education. 

Welch had played a large role in the selection of the clinical faculty and 
later of the heads of the departments of preclinical sciences. The roll of 
names, Osier, Halsted, Kelly, Abel, Mall, and Howell, testify to the wisdom 
shown in their selection. The plan of organization of the Medical School 
which was adopted was drawn up by Welch. It created a sensation in the 
medical circles of those days, and it is a measure of the distance we have 
come that today it would be accepted as a matter of course. 

That the Hospital should be a part of the Medical School was provided 
in the will of its founder, and that the Medical School should be an integral 
part of the University had also been decided. It was considered revolu- 
tionary, however, that the requirements for admission to the Medical School 
should include a collegiate degree with required work in fundamental science 
and a reading knowledge of French and German. “ At present,” said 
Welch in an address in 1893, “no medical school requires for admission 
knowledge approaching that necessary for entrance into the freshman class 
of a respectable college; many schools demand only the most elementary 
education, and some require no evidence of any preliminary education 
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whatever.” The medical course in the new school was to occupy four full 
years. The amount of didactic teaching was to be minimal and the larger 
amount of time was to be spent in practical work in the laboratories and 
in the wards of the hospital. The occupants of the chairs of anatomy, 
pharmacology and physiology were to devote all their time to teaching and 
research, and research was recognized as an essential aid in teaching. In 
the enunciation of almost every one of these principles new ground was 
broken. . 

It remained to justify by works the soundness of these principles and 
this was done in full measure. Within a few years the success of the new 
school was assured by the constant output of its important scientific and 
clinical publications, the enthusiasm of its undergraduate and graduate 
students and by the tendency evident throughout the better schools to adopt 
many of the features of its program. Welch’s share in this success was 
a very large one. These were the years of his most active work in patho- 
logic investigation and as a teacher of pathology. His studies of thrombosis 
and embolism, hog cholera, the etiology of pneumonia, his identification 
with Nuttall of the gas forming bacillus ( B . welchii ) may be selected from 
over 300 titles for special mention. But the output of trained pathologists 
from Welch’s laboratory was even more important, for many of these men 
were destined to carry not only his instruction in pathology but his educa- 
tional ideals into a large number of the medical schools of the country. 
The list of professors of pathology who had been students of Welch is 
too long for citation. In 1914 there were 113 graduates of The Johns 
Hopkins Medical School who held professorial chairs throughout the coun- 
try and many hundreds more, of course, engaged in teaching. Before the 
foundation of The Johns Hopkins, other schools, notably Harvard under 
President Eliot and the University of Michigan under Angell, had achieved 
significant advances in standards, but it had remained for The Johns 
Hopkins under the guidance of Welch, unhampered by tradition, to over- 
whelmingly demonstrate the success of a university type of medical school 
and through the influence of its graduates to play the major role in stimu- 
lating a general elevation in standards. 

In the accomplishment of this benificent revolution, many factors played 
a part. It would have been impossible without the establishment within 
this period of the great philanthropic foundations and the stimulation to 
large individual gifts for construction and endowment. The action of the 
medical profession itself through the American Medical Association in 
establishing standards and grading existing schools in accordance with 
these .standards, and finally the raising of educational prerequisites by the 
state licensing boards, were all essential steps in the great advance. 

It was natural, however, with so much activity in this field that the 
opinion of Welch should have been frequently sought. Those who thus 
came to Baltimore were impressed not only with the breadth of his knowl- 
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t equally with his insight into practical difficulties. His influence 
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grew also because there was no bitterness in his spirit and no fanaticism 
in his advocacy of new methods. He deplored the utterances and actions 
of some of his disciples who could see no good in the past and who stirred 
up conflict by their slurs upon the motives of all who opposed them. There 
was a breadth and equanimity to Welch's personality which set him apart. 

Such calls for advice became so numerous and insistent that he was 
gradually forced out of active work in pathology and into the position of 
unofficial consultant to innumerable enterprises whose aim was the better- 
ment of medical education. It is probably this phase of Welch’s career 
which contains his greatest contribution, but so modestly and so quietly did 
he carry his share in the labors of those days that the history of his influence 
upon events is as yet largely unwritten. Few institutes or departments for 
medical research were founded in the early part of this century without 
Welch having contributed from his wide experience either to their form of 
organization or to their selection of personnel. The policies formulated 
by the trustees of great endowments to apply to the betterment of humanity 
have in a large number of instances derived their inspiration, if not their 
actual wording from counsel that was sought and obtained from Welch. 

His relations to the General Educational Board and to the Rockefeller 
Foundation were exceedingly close. He was the President of the Board 
of Scientific Directors. Plis wide knowledge of the various fields of 
medical science ; his extensive personal acquaintance with men and with their 
work and his flair for practical affairs enabled him to exert great influence 
in determining the direction of the efforts and the recipients of the benefac- 
tions of this great foundation. Thus it came about that in time he played 
a part vicariously in health surveys and campaigns for health in many 
foreign lands and that he had the satisfaction of seeing American aid 
extended to institutions for medical research and education in some of those 
European countries to which he had gone as a student. 

One of the important features of the change in medical education upon 
which Welch had laid great stress was the full time principles as applied ’to 
the preclinical sciences. That the development of science in this country 
was greatly advanced by the widespread adoption of this part of Welch’s 
program there can be no doubt. Its success led him and many others 
to consider the application of the same rule to the heads of the clinical 
departments, and since 1914 a number of schools including The Johns 
Hopkins Medical School have instituted full time chairs of medicine, sur- 
gery, and of some of the other leading clinical departments. The success 
of this new departure has perhaps not been as striking as that which at- 
tended the earlier improvements in the organization of medical schools, 
but that in some modified form it will persist seems evident. 

Welch had from the first a deep interest in the broader aspects of public 
health and preventive medicine. Fie gave very freely of his time to many 
of the great movements in this field which originated at the beginning of 
this century. In Baltimore he took an active part in local health problems 
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and as President of the State Board of Health he acquired practical 
experience with the details of health administration and with the formulation 
of state laws dealing with health problems. He served as Chairman of 
the first International Congress of Tuberculosis held in this country in 
1908, and was a frequent visitor to such congresses abroad. Welch con- 
sidered that the greatest coming medical advances were to be in the field 
of prevention. This aspect of his interests eventually led to the formation 
of the School of Hygiene and Public Health at The Johns Hopkins Uni- 
versity, which was organized according to a broad program outlined by 
Welch and for which he selected the personnel. Pie himself was its first 
head and saw it through the first years of its existence. Its influence on 
the standards of public health education in this country and on research in 
problems of hygiene and public health may in time equal that exerted earlier 
in other fields by the school of medicine. 

Welch withdrew from the direction of the School of Hygiene, but it 
was not in order to retire. At the age of seventy-six he turned his un- 
quenchable energy into the accomplishment of an earlier dream, the founda- 
tion of a Department of the Plistory of Medicine. It is housed today in 
a noble building, the William PI. Welch Library. Pie spent several happy 
years collecting personally in the bookshops of Europe some of the treasures 
now on the library shelves, and then as the shadows of his final illness 
began to gather he turned over the direction of the Department to an able 
successor, Professor Sigerist. 

Few men have been more honored in their life time than Welch, perhaps 
in part because he himself never sought prominence and public honors; and 
was known for the unselfishness of his interests. Pie was devoted not only 
to his ideals of science and education but also to the welfare of those men 
who were advancing these ideals. Many men of prominence in medicine 
owe their first step from obscurity to the helping hand of Welch. It came 
about quite naturally that the plan for an international celebration of his 
eightieth birthday should have been taken up with enthusiasm throughout 
the medical world. Its focal point was the great gathering in Memorial 
Continental I Pall in Washington where a distinguished audience, including 
the President of the United States as one of the speakers, rendered homage 
to the accomplishments and the personality of this great American man 
of Science. 


Virchow, whose career is in some ways similar to that of Welch, once 
wrote: “There are also those who if they do not create the current, still 
give to it its direction and force. These men are not always the happiest. 
Many go down in the movement, or by it. Many grow weary after they 
have given to it their best forces. Much power and great tenacity are 
necessary if ihe individual shall not only live to see his triumph but also 
to enjoy it.“ 'Chat necessary power and tenacity were preeminent in Welch. 
IPs addresses in the period of the opening of The Johns Hopkins Medical 
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School contain his program of medical education; it will be found again 
unchanged by those who read his address at the opening of the Medical 
School of the Duke University, forty years later. This program was an 
adaptation of the educational methods he had found in Europe. Welch 
diverted this current of progress into American channels and gave it its 
force. His fairness, his wisdom founded on his historical perspective and 
knowledge of men, and his lack of selfish ambition spared him the bitterness 
of personal opposition, so that he lived still unwearied to see his triumph 
and also to enjoy it. 



REVIEWS 


Human Sex Anatomy. By Robert Latou Dickinson, M.D., F.A.C.S. viii + 145 

pages; 24X30 cm. The Williams and Wilkins Company, Baltimore. 1933. 

Price, $10.00. 

As is implied by the title, the chief function of this book is to serve as a topo- 
graphical atlas for those who are interested in the study of the generative organs of 
the two sexes. However, the first 150 pages of this volume are given over to text 
in which the author frankly discusses human sexual relations from the point of view 
of physiology as well as that of anatomy. 

Dr. Dickinson emphasizes the fact that there is an art of sexual intercourse, a 
fact most men do not appreciate. He points out that it is just as important for marital 
happiness that the woman obtain full sexual gratification from coitus as it is for the 
husband. The author offers suggestions that may prove helpful in bringing about 
this end. Physicians are apt to examine women complaining of sexual difficulties 
for such gross anatomical defects of the genitalia as imperforate hymen and absence 
of the vagina, but often they do not realize the part that minor variations in the size 
of the genitalia of the two sexes may play in sexual incompatibility. Gynecologists 
and the medical profession as a whole will find the discussion in the first part of this 
book of help in treating women complaining of dyspareunia and of lack of sexual 
feeling. 

The drawings that make up the larger part of the volume are based on numerous 
carefully taken measurements of the various parts of the genitalia of the two sexes. 
Because these measurements were taken on living subjects rather than from cadavers, 
this atlas is of special value. Great pains have been taken to make the illustrations 
accurate. 

As, has already been said, at least a few of the many facts brought out by the 
author will doubtless prove of value to the clinical gynecologist. However, the main 
use for this very complete atlas will probably be as a reference book which anatomists 
and physiologists studying problems of the generative tract may consult with profit. 

L. B. 


Heredity and Environment ; Studies in the Genesis of Psychological Characteristics. 
By Gladys C. Sen wksinger and Frederick Osborn, American Museum of 
Natural Historv. 4S4 pages. The Macmillan Company, New York. 1933. 
Price, $4.00. 


This book, written by experienced clinical psychologists, is not intended for light 
reading, but a> a reference work it is of great value. As the authors state: “This 
volume was prepared as part of an attempt to appraise the present status of knowledge 
in the field of eugenic research.” 

No attempt is made to persuade the reader to become a convert to either the thesis 
"f heredity or environment. But arguments from both schools are presented fully, 
and copious references are given, in the six chapters and appendix the topics of 
Measurement of Intelligence, Measurement of Personality, Definition of the Heredity 
and Environment Problem, A Study on Genetic Factors and Stated Environmental 
Ditterences as '1 hey Attect the Development of Intelligence, and Viewpoints of 
Personality are discussed. 

The final conclusions set down by the authors are well taken : “ The extreme 
conclusions frequently voiced by some ‘Environmentalists’ on the one hand or by 
the extreme “ Hereditariatis ' on the other, do not find justification in the facts. They 
exceed the limits .-et by the studies already available which no thoughtful student can 
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longer afford to ignore: The evidence that there are important differences among 
individuals in heredity capacity for intelligence, is entirely conclusive; the variabilities 
and averages of large numbers of individuals under influences of varying environments 
are in process of being quite accurately determined.” 

J. L. McC. 

Phyloanalysis: A Study in the Group of Phylcticj Method of Behavior-Analysis.. By 

William Galt, M.A. ; with a preface by Trigant Burrow, M.D. 151 pages. 

Baker and Taylor Co., New York. 1933. Price, $1.00. 

This small book presents a very interesting discussion of certain aspects of 
experiments in organic psychiatry as based on observations that have to do with the 
physiological reactions of man as they are expressed subjectively or in. the sphere 
of his own feelings. The author claims that “ the place occupied by this field of 
investigation in respect to man’s behavior-disorders is analogous to the place occupied 
by bacteriology in relation to structural medicine ” ; and he further states that 
“ phyloanalytic technic does not represent so much an effort to prove the existence 
of something as to note the existence of impediments.” 


J. L. McC. 



COLLEGE NEWS NOTES 


Gifts Acknowledged 

Acknowledgment is made of the following donations by members to the Library 
of the College by the authors : 

Dr. Howard F. Root (Fellow), Boston, Mass. — 1 monograph, “The Association 
of Diabetes and Tuberculosis ” ; 

Dr. Myrton S. Chambers (Fellow), Flint, Mich.— 1 reprint; 

Dr. Arthur FI. Jackson (Associate), Washington, Conn.— 1 reprint; 

Dr. Alfred J. Scott, Jr. (Fellow), Los Angeles, Calif.— 2 reprints. 


New Life Member 

Dr. James Murray Washburn, Chicago, 111., became a Life Member of the 
College on April 20, 1934. 


Sir Aldo Castellani (Fellow), Director of the Ross Institute of Tropical Hygiene, 
London School of Hygiene and Tropical Medicine, has returned to New Orleans to 
begin his duties as Professor of Tropical Medicine at the Louisiana State University 
Medical Center. Dr. Castellani will spend a part of each year at the University. 


Dr. Lawrence Kolb (Fellow), U. S. Public Plealth Service, is in charge of the 
new U. S. Hospital for Defective Delinquents at Springfield, Mo. The hospital will 
be used only for prisoners over whom the Federal Government has assumed juris- 
diction. It is considered an essential unit in the government’s attempt to specialize 
the treatment of persons committed to its care. It will serve as the medical center 
for the entire federal penal system. The center will accommodate 705 patients; it is 
located on a site consisting of 445 acres donated by citizens of Springfield, Mo.; it 
consists of eight buildings, erected at a total cost of over two million dollars. 


An informal social luncheon of the Fellows of the American College of Physi- 
cians residing in North Carolina was held at Pinehurst on May 2, 1934, with Dr, 
Charles H. Cocke, Governor of the College for North Carolina, presiding. Twenty- 
four Fellows were present, including the following Officers of the North Carolina 
State Medical Society: 

Dr. Isaac H. Manning, Chapel Hill, outgoing President; 

Dr. P. P. McCain, Sanatorium, tiie newly installed President; 

Dr. Paul II. Ringer, Asheville, President-Elect ; 

Dr. Robert L. Felts, Durham, First Vice-President ; and 

Dr. L. B. McBrayer, Southern Pines, Secretary-Treasurer. 


At the 37th annual meeting of the American Castro- Lnterological Association 
ai Atlantic 1 jty. May 1, Dr. B. B. \ invent Lyon < Fellow), Philadelphia, was elected 
IrcuncHt. Dr. Chester M. Jones (Fellow). Boston, was elected Second Vice-Presi- 
<1 Dr. Russell S. Buies (Fellow), Philadelphia, was reelected Secretary. 
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Dr. Howard F. Root (Fellow), Boston, Mass., addressed the Scranton County 
Medical Society, Scranton, Pa., on “Practical Problems in Diabetes” on May 1. 
He also gave a two-hour clinic at the Scranton State Hospital on “ Dietary Treatment 
in Diabetes ” the same day. 


Dr. Robert A. Peers (Fellow), Colfax, Calif., was unanimously chosen Presi- 
dent-Elect of the California Medical Association at its recent annual meeting held 
in Riverside. 


Dr. Oliver T. Osborne (Fellow), New Haven, Conn., is the author of an edi- 
torial entitled “ Clinical Histories ” published in the Medical Record of May 16, 1934. 


Dr. Herbert L. Bryans (Fellow), Pensacola, Fla., was chosen President-Elect 
of the Florida Medical Association at its 61st annual meeting held in Jacksonville, 
April 30 to May 2, 1934. 

Dr. Bryans is also President of the Florida Heart Association, and Vice-Presi- 
dent of the Emory Medical Alumni Association of Florida. 


Dr. Walter L. Bierring (Fellow), Des Moines, Iowa, delivered the oration in 
medicine, entitled “Diagnosis of Heart Disease: Historical Development of Its Rec- 
ognition,” before the Illinois State Medical Society’s 84th annual meeting at Spring- 
field, May IS to 17. 


The American Academy of Tropical Medicine was organized in Washington 
during February, under the auspices of the National Research Council. Dr. Charles 
F. Craig (Fellow), New Orleans, was elected Vice-President, and Dr. Earl B. 
McKinley (Fellow), Washington, was elected Secretary. The aim of the Academy 
is “ to stimulate interest in all phases of tropical medicine, to provide current surveys 
of work in progress, to coordinate American work to prevent duplication, to function 
as a central source of information for investigators, to cooperate with other agencies 
in the same field and to receive and administer funds through grants for specific 
projects.” 


Honorary degrees were conferred at the centennial celebration of Ohio State 
University College of Medicine, at Columbus, March 1 to 3, on Dr. Torald H. Soll- 
mann (Fellow), Dean, Western Reserve University School of Medicine, Cleveland; 
Dr. William S. McCann (Fellow), Director of the Department of Medicine, Uni- 
versity of Rochester School of Medicine, Rochester, N. Y. ; and Dr. Henry S. 
Houghton (Fellow), Director of the University Clinics, University of Chicago. 


Dr. Joseph F. Bredeck (Fellow), St. Louis, Mo., gave one of the evening ad- 
dresses in connection with the Graduate Course and Clinic Conference held in St. 
Louis, May 21 to 26, under the auspices of the St. Louis Clinics. 


Dr. Walter C. Alvarez (Fellow), Rochester, Minn., was a guest speaker at the 
153d annual meeting of the New Hampshire Medical Society, held in Manchester, 
May 15 to 16. 
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Dr. Jonathan C. Meakins (Fellow), and Dr. James B. Collip (Fellow), both 
of Montreal, were guest speakers on the occasion of the 7th annual “ Postgraduate 
Day ” of the Mahoning County Medical Society, Youngstown, Ohio, on April 28. 


Dr. W. McKim Marriott (Fellow), St. Louis, Mo., was the guest speaker on 
the occasion of the annual meeting of the Oklahoma Pediatric Society on May 21 
at Tulsa. 


Dr. Judson Daland (Fellow), President of the Philadelphia Institute for Medical 
Research, discussed plans of the Institute and its organization at a special meeting 
of the Philadelphia County Medical Society, April 30. 

Dr. Leonard G. Rowntree (Fellow), Director of the Institute, spoke on “The 
Accruing Effects of Thymus Extract (Hanson) on Growth and Development in 
Successive Generations of Rats.” 


Dr. E. B. Krumbhaar (Fellow), Dr. Leonard G. Rowntree (Fellow), Dr. Wil- 
liam D. Stroud (Fellow), and Dr. James B. Wolffe (Associate), were among those 
who gave demonstrations of methods of diagnosing and treating heart disease under 
the auspices of the Philadelphia Heart Association, May 15 to 18. 


At the 53d annual session of the South Dakota State Medical Association at 
Mitchell, ,May 14 to 16, the following were among the visiting physicians addressing 
the meeting : 

Dr. Francis E. Senear (Fellow), Chicago, “Modern Treatment of Syphilis”; 

Dr. Fred M. Smith (Fellow), Iowa City, “Peptic Ulcer”; 

Dr. Albert M. Snell (Fellow), Rochester, Minn., “Unusual Clinical Pictures 
Associated with Common Duct Stone”; 

Dr. Frederick A. Willius (Fellow), Rochester, Minn., “Treatment of Conges- 
tive Heart Failure." 


Dr. Lea A. Rielv (Fellow), Oklahoma City, Okla., addressed the 68th annual 
session of the State Medical Association of Texas at San Antonio, May 14 to 17, on 
the topic “ Diabetic Problems.” 


Dr. David J. Davis (Fellow), Chicago, was elected Vice-President of the Society 
fit Medical History of Chicago on' May 2. 


Dr. Frederick T. Lord (Fellow), Boston, Mass., has been elected President of 
the Massachusetts Tuberculosis League. 


Dr. Alexander B. Moore ( Fellow), Washington, D. C, will deliver the first of 
the Ru><ell D. Carman Memorial Lectures in radiology at the meeting of the Min- 
nesota State Medical Association at Duluth, July 16. 


Dr. 
mtm.d n 
object I, 


harles II. Marey f Fellow;, Pittsburgh, Pa., was 
a- ting of the Virginia Tuberculosis Association at 
k'.g Tuberculosis in the Negro.” 


a guest speaker at the 
Richmond, April 5, his 
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Chicago., Illinois 
April IS, 1934 

The Board of Regents of the American College of Physicians met and was called to 
order at the Palmer House, Chicago, 111., at 2:40 p.m., April 15, 1934, by the President, 
Dr. George Morris Piersol. 

The following members of the Board of Regents were present: Dr. George Morris 
Piersol, Dr. Charles G. Jennings, Dr. Jonathan C. Meakins, Dr. William D. Stroud, Dr. 
William Gerry Morgan, Dr. James S. McLester, Dr. James Alex. Miller, Dr. Sydney R. 
Miller, Dr. David P. Barr, Dr. Arthur R. Elliott, Dr. James B. Herrick, Dr. Clement R. 
Jones, Dr. S. Marx White, Dr. Walter L. Bierring, Dr. John H. Musser, Dr. O. H. Perry 
Pepper, Dr. Francis M. Pottenger, Dr. Luther F. Warren, Dr. Maurice C. Pincoffs, and 
Mr.. Ei.R. Loveland, Executive Secretary. 

The Executive Secretary acted as Secretary of the meeting. 

An. abstract of the Minutes of the previous meeting of the Board of Regents, held at 
the College Headquarters, Philadelphia, Pa., December 3, 1933, was read and approved. 

The Executive Secretary stated that he had received a communication from Dr. Noble 
Wiley Jones regretting his inability to attend because of the sudden illness of his father; 
also one from Dr. James H. Means stating that he would arrive on Thursday. With the 
permission of the Board, the presentation of other communications was deferred until later, 
due to the pressure of more important matters to be covered first. 

President Piersol expressed his appreciation of the effort made by the Regents and 
Officers to come to the meeting a day previous to the opening of the regular Session. He 
also reported upon the preparation of the program of General Sessions. 

Dr. James B. Herrick, General Chairman of the Eighteenth Annual Clinical Session, 
reported upon the work of himself and his committees. Dr. Arthur R. Elliott, Chairman 
of the Committee on Clinics, likewise presented the report of the work of his committee. 

The Executive Secretary reported that the Ellis Research Laboratories of Chicago had 
applied for exhibit space and had made the usual deposit of $10.00, but that the Committee 
on Exhibits had withheld their approval of the proposed exhibit of this firm. The Ellis 
Research Laboratories refused to accept this decision and filed suit, charging breach of 
contract. The Executive Secretary immediately employed the counsel that represents the 
American Medical Association. The court upheld the right of the College to refuse exhibits 
not acceptable to its Committee. 

Upon motion by Dr. Herrick, seconded by Dr. Pottenger and unanimously carried, it was 

Resolved, that the action of the Executive Secretary in the above matter be approved 
and the expenditure of such moneys as are necessary to satisfy the attorney’s fee be 
authorized. 

Preceding a report from the Committee on Specialization, Dr. Walter L. Bierring, 
who has attended various meetings of the Council on Education of the American Medical 
Association and other groups investigating a plan for the certification of specialists, reported 
that an organization was effected on February 11, 1934, known as the National Advisory 
Board for the Medical Specialties, comprising the four specialty boards now organized in 
ophthalmology, otolaryngology, obstetrics and gynecology, and dermatology. In addition, 
there is represented the National Board of Medical Examiners, the Federation of State 
Medical Boards and the Association of American Medical Colleges. In the selection of 
officers, the President, Dr. Louis B. Wilson, was taken from the Association of American 
Medical Colleges; the Vice President, Dr. J. S. Rodman, from the National Board of 
Medical Examiners; and the Secretary, Dr. Titus, from the Board of Obstetrics and 
Gynecology. On the Executive Committee, there was selected a representative from the 
Board of Otolaryngology, from the Board of Ophthalmology and from the Board of Der- 
matology. Their Constitution provides that no constituent member of the National Advisory 
Board shall be governed in its own organization by the action of this Board. The Board 
is purely an advisory one concerning itself with the determination of. new specialty boards 
as to whether they are properly qualified and represent, in each instance, the national 
association in the particular specialty, and the section in the American Medical Association. 

After these boards are organized and functioning, a register is to be maintained through 
the office of the American Medical Association in which certificate-holders will be recorded. 
The question of whether such organizations as the College of Surgeons and the College of 
Physicians should enter into this work was discussed, and it seemed the wisdom of most of 
those present that this new advisory board should concern itself entirely with the qualifica- 
tions of specialists in the more strict sense. Dr. Bierring’s impression from the meeting on 
February 11 was that an examining board in internal medicine, considering the broad field 
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that is covered by that subject, would be inadvisable, but that the separate Colleges might 
set up as one of their qualifications for admission a definite qualifying examination. 

On the other hand, a board is to be established for the pediatricians, on which the 
American Academy of Pediatrics, the American Pediatric Association and the Section on 
Pediatrics of the American Medical Association will have representation. When such a 
body sets up a board, and that is considered a specialty, Internal Medicine might be con- 
sidered also as a specialty. Dr. Bierring suggested that for the present, the American 
College of Physicians may be interested in this new movement, and possibly be prepared to 
give advice, if called for, but that it should not take an active part in the matter of the 
qualifications of specialists. He further expressed the opinion that the College should have 
some form of examination for admission, adopted after the plans of the older Colleges on 
the Continent. 

Dr. James S. McLester also commented upon the manner in which the work of the 
National Advisory Board for the Medical Specialties would work. At the present time, 
the American Medical Association publishes in its Directory, opposite any man’s name, the 
specialty that he claims. When the various examining boards begin to function, the American 
Medical Association presumably will take the results of these examinations for designation 
of specialties. The Council will be guided largely by the advice of the National Advisory 
Board as to the character of examinations and as to whether these certain examining boards 
are conducting the examinations in such a manner that their certificates can be accepted. 
The Council will be guided also by advice from other sources, if necessary, and they do not 
bind themselves always to accept the advice of any particular organization. The National 
Advisory Board will have as one of its chief functions the coordination of the work of the 
special societies. 

Dr. McLester further pointed out that it is relatively easy to organize this sort of work 
for the otolaryngologists, ophthalmologists, gynecologists and obstetricians, but the work of 
organizing examinations for the surgeon and for the internist is a much more difficult 
matter, because of the greater breadth of the examination. 

The report from the Committee on Specialization was postponed until the next meeting 
of the Board of Regents. 

Dr. Sydney R. Miller, Chairman of the Committee on Credentials, presented candidates 
for Associateship and Fellowship, whose credentials had been carefully reviewed and whose 
election was recommended to the Board of Regents. (The complete list of elections, con- 
sisting of 96 Associates and 65 Fellows, was published in the May issue of the Annai.s of 
Inteiinai, Medicine.') 

The report of the Committee on the John Phillips Memorial Prize was presented by 
its Chairman, Dr. David P. Barr, and was as follows: 

" The Committee recommends that the Board of Regents authorize the preparation of a 
medal to be known as the ‘John Phillips Memorial Award for Outstanding Achievement in 
Medicine,’ this medal to be awarded at intervals on recommendation of the Committee and 
with the approval of the Board of Regents. 

“ Inasmuch as the annual expense after the initial preparation of the medal will not 
exceed $2G0.(K), the Committee ventures to suggest that the College extend its activities in 
two directions: 

“ (a) By establishing a Convocatioual lectureship, the lecturer to receive no honorarium 
hut to have his expenses paid by the College. 

“ (b) By establishing a Fellowship in the amount of $1800.00 to he known as the 
‘ Research Fellowship of the American College of Physicians’ and to be awarded each year 
on the recommendation of the Committee and the approval of the Board of Regents,” 

There was general discussion of the recommendations of the Committee by Dr. James 
Alex. Miller, who considered the recommendation as being in the line of progress, looking 
toward the stimulation of research rather than simply a cash recognition of something that 
had already been accomplished; by Dr. Jonathan C. Meakins. who referred to the original 
John Phillips Memorial Award as a recognition for medical research and expressing the 
opinion that the College would do well, if its financial condition permits, to foster research; 
h> Dr. William D. Stroud, who stated that the income from the Endowment Fund is at 
present adequate to provide for the carrying out of the recommendations of the Committee. 

On motion made by Dr. O. H. Perry Pepper, seconded by Dr. S. Marx White and 
rc f ;oLf !y carried, the report of the Committee on the John Phillips Memorial Prize, including 
the recommendations, was adopted. 

Stm-tary-t ivneral Morgan rejxuted the following life membership subscriptions having 

teen received during 

Sauna; I K. Thompson, fCcrrvilfe. Tex. 

Philip H. Jone.i. New Orleans. La. 

Philip I. Nash. Brooklyn, N. V. 

H- M<->n; FRlier, Washington. D. C. 

Frederick O. Fredrick -.on, Chicago, I)]. 

j-d.vz 11. Ivlliou, Toronto, Out. 
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The Secretary-General also reported the following deaths since the last meeting of the 
Board of Regents, December 31, 1933: 

Fellows: 

A. D. Dunn, Omaha, Nebr. 

Adrian H. Grigg, Beckley, W. Va. 

George T. Harding, Jr., Worthington, Ohio 
Albert Hoff, North Bend, Nebr. 

George G. Hunter, Los Angeles, Calif. 

Frank Chambliss Johnson, New Brunswick, N. J. 

Julian T. McClymonds, Berkeley, Calif. 

George E. McKean, Detroit, Mich. 

Paul E. McNabb, Manila, P. I. 

Roger S. Morris, Cincinnati, Ohio 

Associates: 

Joseph Bringhurst, Felton, Del. 

Secretary-General Morgan further reported that a Committee was appointed at the last 
meeting of the Board of Regents to consider the advisability of having a suitable certificate 
prepared for our Life Members and, in the event that its preparation seems advisable, to 
suggest the type and wording of the certificate. The Committee recommended to the Board 
of Regents the adoption of a certificate and presented a suggested form which, after dis- 
cussion by the Board of Regents, was directed to be revised and presented at the following 
meeting of the Board. 

Secretary-General Morgan explained to the Regents an inadvertence on his part as 
signing as Secretary-General of the American College of Physicians a telegram to the 
House Judiciary Committee in connection with a bill on birth control. 

Dr. Walter L. Bierring presented the following resolution, which was seconded by Dr. 
White and unanimously adopted: 

Resolved, that it be recorded in the Minutes of this meeting that the explanation given 
by Dr. William Gerry Morgan of the incident concerning his signature as Secretary-General 
of the American College of Physicians to a telegram to the House Judiciary Committee in 
connection with one of the hearings on the birth control bill be accepted as entirely satisfactory, 
and that an expression of fullest confidence on the part of the Board of Regents in Dr. 
Morgan, in constantly guarding the interests of the College, be also recorded. 

Adjournment. 


January S, 1934 
January 6, 1934 
January IS, 1934 
January 27, 1934 
December 12, 1933 
January 1, 1934 
December 4, 1933 
February 4, 1934 
February 24, 1934 
March 1, 1934 


February 6, 1934 
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Chicago, Illinois 
April 17, 1934 

The second meeting of the Board of Regents of the American College of Physicians 
met and was called to order in the Palmer House, Chicago, 111., April 17, 1934, at 12 : 45 
o’clock, President Piersol presiding. 

The following were present: Dr. George Morris Piersol, Dr. Charles G. Jennings, Dr. 
Jonathan C. Meakins, Dr. William D. Stroud, Dr. William Gerry Morgan, Dr. William J. 
Kerr, Dr. James Alex. Miller, Dr. Sydney R. Miller, Dr. David P. Barr, Dr. James B. 
Herrick, Dr. Clement R. Jones, Dr. S. Marx White, Dr. Walter L. Bierring, Dr. John H. 
Musser, Dr. O. H. Perry Pepper, Dr. Francis M. Pottenger, Dr. Luther F. Warren, Dr. 
Maurice C. Pincoffs, Dr. Ernest B. Bradley, Dr. Charles F. Martin, Chairman of the Finance 
Committee, and Air. E. R. Loveland, Executive Secretary. 

Upon motion made by Dr. Musser, seconded by Dr. Warren and carried, the reading of 
the Minutes of the last meeting was dispensed with. 

Dr. James Alex. Miller presented the following report of the Committee on Specializa- 

tl0 ' “ The Committee on Specialization has carefully considered the suggestion that the 
American College of Physicians might establish a National Examination Board for the 
certification of specialists in internal medicine, similar to such boards already established for 
other special branches of medicine. 

, “ It is the opinion of your Committee that at the present time the establishment of any 

such Board is neither feasible nor desirable. From its consideration of this question, how- 
ever your Committee has readied very definite conclusions looking forward toward more 
adequate and rigid requirements for admission to Fellowship and Associateship in the College. 
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“ We beg leave to offer to the Board of Regents the following recommendations directed 
toward that end : 

“ (1) That in addition to the present requirements for Associateship those candi- 
• dates who have been approved by the Committee on Credentials be required to pass 
a written examination in internal medicine. 

“ (2) That this examination be prepared by a special examining committee and that 
opportunity be offered for the examination to be taken at numerous convenient points 
throughout the country, the sealed papers to be returned to the examining committee 
who would then recommend the successful candidates to the Regents for election 
to Associateship. 

“ (3) That an examination fee of $10.00 be required for taking this examination, 
which fee would be deducted from the regular initiation fee in the case of successful 
candidates upon their election to Associateship. 

“ (4) If the Board of Regents approves this examination plan in principle it is 
recommended that a new committee be appointed to work out the details of such a 
plan and report at the next meeting of the Board of Regents. Your Committee 
suggests that it would be proper and desirable to have the Committee on Credentials 
represented upon such a committee, and also that it would be desirable to have the 
personnel of the committee so composed that it would represent Fellows not con- 
nected with teaching institutions, as well as those who are so connected. 

“ (5) Your Committee further suggests that if such a proposed written examination 
plan be adopted, and is successful, that at some later date an additional clinical 
examination for candidates for Associateship might possibly be required, open to 
those who have passed the written test. 

“ (6) Your Committee also suggests that similarly at some later date it might be 
desirable to consider the requirement of an examination for promotion from Asso- 
ciateship to Fellowship. 

“Your Committee wishes to express its obligation to Dr. Walter L. Bierring for his 
valuable counsel in the preparation of this report. 

Respectfully submitted, 

J. C. Meakins 

J. H. Musser 

J. A. Miller, Chairman.*' 


Upon motion by Dr. White, seconded by Dr. Barr and regularly carried, it was 
Resolved, that the above report of the Committee on Specialization be adopted. 
President Piersol stated that his interpretation of the report is that the Board of 
Regents go on record as being in favor of this modification of our rules, in principle. The 
details of how this matter may be accomplished must be left to a committee to be appointed 
by the incoming President, this committee to consider the matter in detail and to report back 
to the Board of Regents at their next meeting. 

Dr. James Alex. Miller suggested that it may be possible that the committee, after going 
into the details more thoroughly, may report back a plan which may not be feasible, but.it 
seems to Ins Committee that the principle of adding to the College requirements in some such 
way should be most carefully studied and a detailed plan submitted. 

Dr. Charles F. Martin, Chairman of the Committee on Finance, presented the report of 
that Committee, including the presentation of tiie operating statements for 1933, the budgets 
mr 1934 and certain adjustments to provide for necessary additional appropriations to cover 
the Research Fellowship to be established by the College, the preparation of the John Phillips 
Memorial Medal and certain salary adjustments of employees. A part of the report follows: 

" The Finance Committee, in submitting the detailed statement of the receipts and ex- 
penditures for 1933, as also the budget for 1934, is pleased to lie enabled to report a very 
sound condition of the finances of the College. It desires further to express its satisfaction 
and appreciation of the successful financial operations as conducted by the Executive Secre- 
tary's (Juice, and by the officers associated with the Annals oe Internal Medicine. 

" The Finance Committee also recommends to the incoming Finance Committee that 
fol>., wing the recommendation of the auditor that securities he separated between those which 
would he assigned ;is endowment fund and those which belong to the general fund, and that 
in the future the-e lists of securities he kept separate. 

“ in addition, the Finance Committee also recommends to the incoming Finance Com- 
mute-.* that an analysis of the present list of securities he made and that they secure from 
‘pii'.g'Riit authorities recommendations for any changes that may he desirable fur action on 
the ; mt of site B-.ard of Regents or the Executive Committee.” 

Da-* :v<o!t*mu;datiows the Committee on Finance, on motion regularly seconded and 


Dr 


»4i U‘t 








•he Annals or Internal Medicine, reported 
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briefly on his work as Editor during the past year. He said the number and character of 
manuscripts coming to the Editor’s office have shown certain fluctuations during the past six 
months. The number of incoming manuscripts fell off sharply during the last three months, 
averaging not as many as ten a month, which is less than the average number printed in each 
issue. This state of affairs, however, remedied itself without any action on the part of the 
Editor, so that he now is well supplied with material for several months to come. 

Dr. Pincoffs pointed out that the size of the journal has shown no essential variation 
in recent months, although its total size for Volume VI, ending June 1933, was slightly larger 
than any previous volume. He referred the Board of Regents to the analysis of the journal 
as prepared by the Executive Secretary and appearing among the financial reports, showing 
that there has been a steady growth in circulation with no recession at any time. With the 
election of new members to the College at this meeting, the circulation will be again increased. 

Dr. Pincoffs, in further referring to the financial report on the Annals of Internal 
Medicine, stated that a new contract with the printer, beginning July 1, 1934, will be at a 
rate of approximately 10 per cent higher than previously, due to the increased cost entailed 
by the Code for the Graphic Arts, but that both he and the Executive Secretary recom- 
mended to the Board the continuance of the present printer, feeling that the increased cost is 
entirely, justified. 

Dr. Pincoffs then reported as Chairman of the Committee on the Annals, which con- 
sisted of himself as Editor, Dr. David P. Barr, Dr. O. H. Perry Pepper and Dr. James H. 
Means. The report of his Committee follows : 

“ The Committee on Annals recommends that the Committee from the Board of Regents 
be continued as at present constituted, with its present functions. Those functions, as stated 
in the original motion that provided for the Committee, are that this Committee shall be 
especially interested in the general policy of the Annals, its financial setup and its relation 
to the public. The Committee is also to aid and counsel the Editor in general about the 
quality of material published in the journal. 

“ The Committee on the Annals further recommends that the present Editorial Council 
be dismissed from service, and that there be constituted a Board of Associate Editors, to 
be composed of at least five members, and that the Editor be given the privilege of nominat- 
ing to the Board of Regents the membership of this Board of Associate Editors.” 

Upon motion by Dr. O. PI. Perry Pepper, seconded by Dr. David P. Barr, and regularly 
carried, the report of the Committee on the Annals was adopted. 

Dr. Pincoffs then stated that he would like to make the following nominations to the 
Board of Associate Editors, submitting them to the Board of Regents for their approval. 
His nominations, not entirely selected from the membership of the Board of Regents, were: 

David P. Barr, St. Louis, Mo. 

Robert A. Cooke, New York, N. Y. 

James H. Means, Boston, Mass. 

O. H. Perry Pepper, Philadelphia, Pa. 

Gerald B. Webb, Colorado Springs, Colo. 

Dr. Pincoffs stated that he had not had an opportunity to communicate with them to 
determine their willingness to serve, but expressed the wish to have the approval of the 
Regents for their appointment, if they will serve. 

Upon motion by Dr. Bierring, seconded by Dr. Jennings, the nominations of the above 
Board of Associate Editors were approved. 

The appended report of the Treasurer was submitted by Dr. Stroud, copies of the report 
being distributed to all members of the Board of Regents. 

Upon motion made by Dr. James Alex. Miller, seconded and. regularly adopted, the 
report of the Treasurer was received and placed on file. 

Dr. William Gerry Morgan, as Chairman of the Committee on the Life Membership 
Certificate, presented the following report : 

“The Committee recommends the preparation of a suitable Life Membership Cer- 
tificate of the American College of Physicians, and submits herewith the following sug- 
gested form: 

“LIFE MEMBERSHIP CERTIFICATE 
of 

THE AMERICAN COLLEGE OF PHYSICIANS 
Whereas 


has fulfilled the requirements of the By-Laws, Rules and Regulations of the Col- 
lege appertaining to life membership, he is herewith declared a Life Member. 

& “ In witness whereof the seal of the College and the signatures ot the proper 
Officers are hereunto affixed this — day ot ■ — - j- ■ ■ , A.D. 19—. 

Secretary-General “ 


seal 
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Adoption of the report was moved by Dr. Musser, seconded by Dr. White and un- 
animously carried. ^ , , _ , , , . n 

Dr Ernest B. Bradley, Chairman of the Board of Governors, reported briefly on the 
work of the Board of Governors, and stated that they had raised the question concerning the 
attitude of the Board of Regents in regard to membership of certain Mexican physicians and 
internists and members of the medical fraternity in Cuba. 

Dr. Bradley said he had consulted the By-Laws and saw no objection to additional 
members being elected from those countries, provided they meet the requirements. 

The Board of Governors recommended to the Board of Regents that some arrangement 
be made whereby members from Mexico and Cuba could be brought into the College. By 
referring to the By-Laws, Article IV, Section 1, it was noted that provision is already made 
for the election of Governors from countries outside of the United States, and, therefore, 
no action by the Board of Regents was necessary on the recommendation of the Board of 
Governors. 

The Executive Secretary presented a number of communications and special cases dealing 
with requests for reinstatement, extension of time to qualify for Fellowship, resignations 
and cases concerning fees and dues. 

By resolution regularly adopted, Dr. I. Warner Jenkins, Waco, Texas, was reinstated 
to Fellowship in the College. 

By individual resolutions regularly adopted, the following resignations were accepted: 
Fellows: 

Lewis W. Elias, Asheville, N. C. 

Howard T. Phillips, Wheeling, W. Va. 

S. J. Wolfermann, Fort Smith, Ark. 

/Issociulcs: 

James J. Gable, Norman, Okla. 

Wallace T. Partch, Oakland, Calif. 

L. C. Sams, Dallas, Tex. 

Frank E. Sayers, Terre Haute, Ind. 

The Executive Secretary presented mimeographed lists of members who are two or 
more years delinquent, and who are, therefore, subject to being dropped from the rolls of 
the College, in accordance with the By-Laws, Article XIII, Section 2. 

Me stated that the list had been reviewed with members of the Board of Governors, and 
that, after careful consideration, some members of the Board of Governors wished to com- 
municate further with these delinquent members in their districts, and, therefore, suggested 
the following resolution, which was regularly adopted : 

Resoi.vkd, that all members whose names appear on the delinquent list of two or more 
years’ standing be automatically dropped in accordance with the By-Laws, if, after further 
notification, their delinquent dues are not paid within the next thirty days. 

The Executive Secretary then presented a second list containing the names of Associates 
who have not qualified for Fellowship in the required period of five years. In several 
instances the Governors have recommended that the names be dropped, but in other instances 
Governors have requested extension of the time. 

President Piersol expressed the opinion that the By-Laws explicitly state that if an 
Associate does, not qualify for Fellowship within five years, he is automatically dropped. 

Upon motion by Dr. Sydney R. Miller, seconded by Dr. Morgan and regularly adopted, 
it was 

Rhsoevut, that the provisions of the By-Laws be adhered to, and that any Associates 
who have failed to qualify for Fellowship be dropped from the roll. 

President Piersol announced the receipt of a letter from the Association of Medicine 
of the French Language of North America, suggesting that a representative of the College 
l e still to the Congress to be held in Quebec in August. 


College. 


Upon, motion by Dr. Herrick, seconded by Dr. Musser and regularly adopted, it was 
ksyo;.vi.i>, that Drs. Meakins and Martin be the accredited delegates to represent the 


( 

vo 


President Piersol read a communication from Dr. LeRuy S. Peters, Governor of the 
.'dirge h-r New Mexico, suggesting a succession in meeting dates of certain national socie- 

, nh by Dr. jatr.es Alex. Miller, seconded by Dr. White and regularly adopted, 


t>; 




5n.it the communication of I)r. Peters be referred, without recommendation 
i-t* e i ;s Arr-mgentercts for the next Clinical Session. 

A ;s communication, front the Milbank Memorial Fund regarding a stud) 
; m s mcutr.cv tor winch the Milbumr bund oifercd to make certain luouev 

mvc .tigatsve Work. 

^ r.,:A ds it moved by Dr. Sydney R. Miller, seconded by Dr 


■ "U A- 
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Resolved, that the proposal that we cooperate with the Milbank Fund in this economic 
investigation be declined, as it is foreign to the purposes and policies, of the College. 

Dr. Pepper suggested that the incoming officers and the Executive Secretary consider 
the possibility and advisability of a closer spacing of the several 'meetings of the Regents 
during the Annual Session, and asked whether the Sunday meeting could not be held on 
Monday morning. 

President Piersol said that the meetings of the Regents had been arranged in such a 
manner as to conflict as little as possible with the general program, and had been spaced 
according to the needs for carrying out the requirements of the By-Laws. That is, it is 
always necessary to have an early meeting of the Board of Regents to take care of elections 
to membership, and it is also necessary to have a late meeting of the Board of Regents, after 
the Annual Business Meeting, to care for the reorganization for the new year. The matter, 
however, shall be referred to the incoming officers for the next year. 

President Piersol: “Before we adjourn, as this will be the last time when I will have 
the distinction of presiding over this body, I want to take this occasion to express to you my 
very sincere appreciation for the help and forbearance you have shown to me during the 
affairs of the last year.” 

Adjournment. 


American College of Physicians 
Treasurer's Report for the Year 1933 

Gentlemen: 

It is with much satisfaction that I am able to report that the College was able to keep 
within its budget during the year 1933 and end the year with a surplus of $5,801.06. For this 
accomplishment we are mainly indebted to our Executive Secretary. This is especially true 
when we consider that for the year 1933 dues were reduced approximately 25 per cent and 
the number of incoming Fellows was limited through the change in the By-Laws requiring 
new candidates to be presented first for Associateship. 

The cash balance on December 31, 1933 was $55,545.82, of which $11,900.00 still remains 
in closed banks in Pittsburgh. We believe, on good authority, in time all of this money will 
accrue to the College. 

The resources of the College as of December 31, 1933 amount to $123,987.03. Of this 
$54,010.00 is in the endowment fund and $69,977.03 in the general fund. Our investments 
as of December 31, 1933 cost $63,675.01. These securities were valued on April 16, 1934 
at $62,726.00. 

During January 1934, upon authorization of the Board of Regents, and with the 
approval of the Finance Committee, twenty United States Government 4!4’s — 3 14’s bonds 
and five Dominion of Canada 4’s bonds were purchased from our general fund so that our 
total investments to date are valued at $87,726.00. 

Based upon the receipts for January and February 1934, and the attendance at the 18th 
annual session with the large number of exhibitors, and considering the number of new 
Fellows elected, it is the opinion of your Treasurer that the College can be financially 
maintained within the estimated budget of $52,610.50 for the year 1934 and that our income 
will be more than adequate. 

At the request of your Treasurer Mr. Loveland has made an analysis of our financial 
situation as of December 31, 1933. Such an analysis follows. 

Respectfully submitted, 

(Signed) William D. Stroud, 

Treasurer 


The American College of Physicians 
Financial Analysis 
1933 

To the Board of Regents: 

The auditor’s report of his examination of the accounts_of the College is hereto attached. 
The statements disclose a surplus of $5,801.06, of which $5,266.06 was added to the General 
Fund and $535.00 was added to the Endowment Fund. Our estimated surplus at the be- 
ffinning of the vear, as submitted to the Board of Regents, was $5,142.50, which is $65S.56 
fess than the actual surplus. Although the budget for 1933 was closely limited, the business 
of the College' was not only carried on within the budget but with a little to spare. 

The surplus for the previous year, 1932, was $10,598.08. However, for the year 1933, it 
is proper to point out that the income was greatly reduced for the following reasons : 
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(1) Dues were reduced approximately 25 per cent. 

(2) The change in the By-Laws, requiring new candidates to be presented first for 

Associateship, has greatly reduced the number of possible candidates for Fellowship for 
1933, with the consequent reduction in the income from initiation fees. Whereas the 1931 
income from Fellowship initiation fees amounted to $18,365.00, the income from that source 
for 1933 amounted only to $2,856.68. Due to an increasing number of Associates becoming 
eligible for advancement to Fellowship, it is believed that the income from initiation fees 
will increase in the future. . , , r 

(3) During 1933, the Board of Regents held no meeting between the Montreal Clinical 
Session and December 3. The new members elected on December 3 came into the College 
as of January 1, 1934, so far as fees and dues were concerned, for it would not have been 
seemly to charge them dues for 1933 which was practically at an end. 

(4) Financial stringencies of the times were responsible for a reduction in the number 
who subscribed to life membership. For illustration, in 1931 income from subscriptions to 
life membership amounted to $2,400.00, in 1930 to $3,100.00, whereas the amount received 
for 1933 was only $535.00. 

(5) Income from bonds and income from interest on bank balances have been reduced 
due to default by the City of Detroit on $2,000.00 of bonds we own and due to banks dis- 
continuing to pay any interest whatsoever on bank balances on deposit since the bank holiday 
in March 1933. 

The Annals of Intf.rnal Medicine shows a distinctly improved financial condition. 
Our printing costs were very materially reduced after the new printers were selected, be- 
ginning July 1933. These advantageous prices still obtain, but there is a possibility of 
increased costs due to the N. R. A. code for the graphic arts. The income from subscriptions 
fell off during 1933 due to expirations of direct subscriptions (non-member subscriptions) 
which we could not renew, presumably due to economic conditions. The income from ad- 
vertising, though very slightly higher than for 1932, is the largest in the history of the 
Annals. 

During 1933, $8,000.00 (par value) in securities were matured, and $6,097.50 reinvested 
in securities. The total holdings in securities, all bonds, on December 31, 1933, amounted 
to $63,675.01. 

The cash balance on December 31, 1933, was $55,545.82, of which $11,900.00 remained 
in closed banks. During 1933, $6,411.79 was repaid by closed banks. 

A condensed comparison of income and expenditures for 1932 and 1933 follows: 


General Fund 


Income 1932 1933 

Annual Dues $27,718.00 $20,069.80 

Initiation Fees 10,275.00 2,856.68 

Income from Endowment Fund 2,365.79 1,360.66* 

Income from Other Securities 540.64 616.66 

Interest on Bank Balances 381.16 243.28 

Other Miscellaneous Income 396.81 269.11 


$41,677.40 $25,416.19 


Expenditures 

Annual Clinical Session (San Francisco) 


Total Expenses $18,094.16 

Leas Income from 

Exhibits $4,609.73 

Guest Fees 875.00 5.484.73 $12,609.43 


Auuu.il Clinical Session (Montreal) 


Total Expenses $10,820.58 

Less Income tr..m 

Exhibit* $4,192.21 

• lUC't bees 3/4, aO 

Banquet Balance 293.32 4,860.03 $ 5,960.55 




;n the Eli 


of awarding the Phillip* Memorial Prize was deducted from the 
meat Fund. Tins wa> not done for 1932; hence, the variance in 
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Annals of Internal Medicine (1932) 

Income 

Subscriptions 18,062.13 

Advertising 4,536.84 22,598.97 


Total Cost 22,402.70 


Annals of Internal Medicine (1933) 

Income 

Subscriptions 17,785.81 

Advertising 4,540.20 22,326.01 


Total Cost 19,540.36 


— 196.27* 


— 2,785.65* 


Executive Secretary’s Office (Including College Headquarters, 

Committees, Regents) 

Directory (Supplement only for 1932) 

Miscellaneous 


17,299.02 

727.19 

527.62 


14,805.02 

1,614.00 

556.21 


$32,054.32 $20,150.13 


Endowment Fund 

Life Membership Fees $ 975.00 $ 535.00 

Your Executive Secretary’s office has been conducted conservatively. Expenditures have 
been curtailed wherever possible. The office staff was reduced to two assistants for the 
latter part of 1933. A further reduction in the rental of the College headquarters has been 
obtained, beginning February 1, 1934. 

The budgets herewith submitted for 1934 have been carefully estimated. 

Respectfully submitted, 

(Signed) E. R. Loveland, 

Executive Secretary 

April 15, 1934. 


American College of Physicians, Inc. 
Balance Sheet, December 31, 1933 


Assets 

Cash : 

In Banks and on Hand . $43,645.82 

In Closed Banks: 

Bank of Pittsburgh $5,847.87 

Exchange National Bank, Pittsburgh 2,040.74 

Highland National Bank, Pittsburgh 4,011.39 11,900.00 $ 55,545.82 


Accounts Receivable 207.90 

Investments at cost, as annexed 63,675.01 

Accrued Interest on Investments 911.55 

Inventory of Keys, Pledges and Frames, at cost 319.96 

Deferred Expenses, 18th Annual Clinical Session 2,436.27 

Furniture and Equipment, at cost 3,882.15 

Less, Allowance for Depreciation 1,992.60 1,889.55 


Liabilities 


$124,986.06 


Deferred Income: 

Advance Collections for Exhibits, Eighteenth Annual Clinical 

Session $ 577.97 

Advance Subscriptions for Volumes VIII and IX, Annals ok 

Internal Medicine 421.06 999.03 


* Profit. 


$123,987.03 
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Funds 


Endowment Fund, as annexed 
General Fund, as annexed . . . 


$54,010.00 

69,977.03 $123,987.03 


General Fund 

For the Year ended December 31, 1933 

Balance, December 31, 1932 $64,810.97 

Less: 

Transfer to Endowment Fund of the Initiation Fee of one new Life Member 100.00 

$64,710.97 

Add: 

Net Income for the year, as annexed 5,266.06 

Balance, December 31, 1933 $69,977.03 


Endoivment Fund 

For the Year ended December 31, 1933 


Principal Account : 

Balance, December 31, 1932 $53,375.00 

Add : 

Life Membership Fees received during: 1933 535.00 

Transfer of Initiation Fee of one new Life Member from General Fund 100.00 


Balance, December 31, 1933 /p $54,010.00 


Income Account : / 

Income from Securities (Endowment Fund only) ...I $ 2,385.86 

Less : y 

, • Award of the John Phillips Memorial Prize and expenses of the re- 
/’ f cipient incident thereto 1,025.20 


d Balance, Transferred to Operations for the Period $ 1,360.66 


Income and Expenses 


For the Year ended December 31, 1933 


Income 


Annual Dues 

Initiation Fees 

Income from Endowment Fund (Net, after deducting Phillips Prize), 

Income from other Securities 

Interest on Bank Deposits 

Protit from Sale of Keys, Pledges and Frames 

Profit, Credit Balance on Foreign Exchange (net) 

Receipts from 1931-32 Directory 

Profit Maturities of Securities (net) 

Receipt.-, from Annals of Clinical Medicine 


$20,069.80 

2,856.68 

1,360.66 

616.66 

243.28 

137.38 

126.12 

1.75 

2,96 

.90 $25,416.19 


Expenses 


Seventeenth Annual Clinical Session 
Income : 

Exhibits (net) $ 4,192.21 

Gt:eu Fee* : 374.50 

Ban-met Profit 293.32 4,860.03 


Ex; 

S.'iLfu", 2,937.02 

CVmmume.iti-.n > (Postage, Telephone, etc.) 443.95 

0:fi.;c Supplies an! Stationery 64.24 


3.445.2! 4,8/, 0.03 
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Brought Forward 

Printing 

Traveling Expenses 

Miscellaneous : 


Advertising $ 148,00 

Badges 339.85 

Ladies Committee 256.35 

Presidential Reception 195.00 

Smoker 228.00 

Rental of Equipment 227.68 

Reporting 252.94 

Scientific Exhibits 101.99 

Other Miscellaneous Items 326.05 


3,445.21 4,860.03 

1,222.82 
4,076.69 


2,075.86 10,820.58 


Net Expenses of Clinical Session 


5,960.55 


Annals of Internal Medicine 
Income : 

Subscriptions : 

Volume I 

“ II 

“ III 

“ IV 

“ V 

“ VI 

VII 


10.85 
6.85 

13.85 
22.05 
34.18 

912.64 

16,785.39 17,785.81 


Advertising (net) 
Volume VI . 
“ VII 


2,317.26 

2,222.94 4,540.20 


22,326.01 

Expenses : 

Salaries . .. . $ 4,940.51 

Communications (Postage, Telephone, etc.) . 959.66 

Office Supplies and Stationery 245.23 

Printing 13,227.45 

Traveling Expenses 41.40 

Aliscellaneous 126.11 19,540.36 


Net profit on Annals of Internal Medicine 

Total Income 

Executive Secretary’s Office 


Expenses : 

Salaries $ 8,118.86 

Communications (Postage, Telephone, 

etc.) ' 1,548.32 

Office Supplies and Stationery 32S.47 

Printing 170.91 

Rent and Maintenance 2.8S9.77 

Traveling Expenses 1,190.25 

Annual Audit 200.00 

Fee to Custodian of Securities 94.86 

Aliscellaneous 263.5S 


2,7 

$28,2 


14,805.02 


Annals of Internal AIedicine 

Distributed Free to Life Afembers 168.00 

1933 Directory .. 1,614.00 

Depreciation on Furniture and Equipment 388.21 22,9; 


Net Income for the Year Ended December 31, 1933 8 5,2< 
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Investments 


December 31, 1933 

Par 

Value Bonds 

$ 4,000 Canadian National Railway, d^s, 1956 

5.000 Canadian National Railway, 5s, July 1, 1969 I 

2.000 Canadian National Railway, 5s, Oct. 1, 1969 > 

2,000 Canadian National (West Indies), SS. Co., 5s, 1955 

2,000 City of Covington, Ky., 4%s, 1946 

2,000 City of Detroit, Mich., Lighting, 4 1 As, 1944 

2,000 City of Detroit, Mich., Street Ry., 4Vts, 1949 

2,000 City of Houston, Texas, School District, 4%s, 1942 

2.000 City of Los Angeles, Calif., Sewage Disposal “ B,” 5s, 1943 

1.000 City of Montreal, Canada, 5s, 1956 

2.000 City of Newark, N. J., Series 2, 4%s, 1944 

10,000 City of Philadelphia, Pa., 4%s, 1949—79 

2,000 City and County of San Francisco, Calif., Fire Protection, 5s, 1941 

2,000 City of Seattle, Wash., Light and Power, 4%s, 1957 

2,000 City of Toronto, Canada, Local Improvement, deb. 5s, 1936 

500 Oklahoma Gas and Electric Co., deb. 6s, Series “ A,” 1940 

2,000 Port of New York Authority, Interstate Bridge, Series “ B,” 4%s, 1952 

2,000 Port of New York Authority, Interstate Tunnel, Series “ E,” 414s, 1958 

2,000 Province of Alberta, Canada, deb. 4%s, 1956 ' 

2.000 Province of Ontario, Canada, deb. 4%s, 1942 

1.000 Province of Ontario, Canada, deb. 5s, 1942 

2.000 U. S. Treasury, 4s, 1944-54 

9.000 U. S. 4th Liberty Loan, 4%s, 1938 

$62,500 Total (Annual Yield, 4.47%) 


Cost 

$ 3,930.00 

7.042.50 

2.040.00 

2.134.01 

2.010.40 

2.025.26 

2.077.50 
2,158.24 
1,071.30 

2.075.00 

10.225.00 

2.137.12 

1.995.00 

2 . 020.00 
487.50 

2,042.20 

2.065.40 

1.896.00 

2.015.00 

1.052.26 

1.998.13 
9,177.19 

$63,675.01 
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Chicago, Illinois 
April 20, 1934 

The third meeting of the Board of Regents of the American College of Physicians met 
and was called to order in the Palmer House, Chicago, 111., at 12 : 40 o’clock, President 
Jonathan C. Meakins presiding. 

The following were present: Dr. Jonathan C. Meakins, Dr. James Alex. Miller, Dr. 
James H. Means, Dr. William D. Stroud, Dr. William Gerry Morgan, Dr. George Morris 
Piersol, Dr. William J. Kerr, Dr. G. Gill Richards, Dr. David P. Barr, Dr. Arthur R. 
Elliott, Dr. Clement R. Jones, Dr. S. Marx White, Dr. Francis M. Pottenger, Dr. Luther 
F. Warren, Dr. Ernest B. Bradley, Dr. Maurice C. Pincoffs, and Mr. E. R. Loveland, 
Executive Secretary. 

Mr. Hennessey of the Chicago Association of Commerce expressed the appreciation 
of his organization to the College for holding its Annual Session in Chicago. 

President Meakins spoke briefly of his plans for the period of his Presidency, expressing 
the hope that the work might be carried on successfully and that he might have the coopera- 
tion and aid of the Board of Regents. He welcomed to the Board a new member, Dr. G. 
Gill Richards, who had been elected at the General Business Meeting of the preceding day. 

Upon motion regularly seconded and adopted, the reading of the Minutes of the previous 
meeting was dispensed with. 

Upon motion by Dr. White, seconded by Dr. Barr and regularly carried, it was 

Resolved, that Dr. William D. Stroud be reelected as Treasurer for 1934-35. 

Upon motion by Dr. White, seconded by Dr. Bradley and regularly carried, it was 

Resolved, that Dr. William Gerry Morgan be reelected as Secretary-General for 1934-35. 

Upon motion by Dr. Barr, seconded by Dr. Bradley and regularly carried, it was 

Resolved, that the following members be elected to the Executive Committee : 

Walter L. Bierring, Des Moines, Iowa 

James H. Means, Boston, Mass. 

Maurice C. Pincoffs, Baltimore, Md. 

Francis M. Pottenger, Monrovia, Calif. 

Roger I. Lee, Boston, Mass. 
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These elected members, with the President, President-Elect, Secretary-General and 
Treasurer constitute the Executive Committee for 1934-35. 

Upon motion by Dr. Means, seconded by Dr. Morgan and regularly carried, it was 
Resolved, that Dr. George Morris Piersol serve as a member of the Committee on Cre- 
dentials for three years. 

President Meakins made the following appointments to committees : 

Committee on Finance 
Roger I. Lee (to serve until 1937) 

The Finance Committee for 1934-35 is composed of the following: 

Charles F. Martin, Chairman, Montreal, Que. 

James Alex. Miller, New York, N. Y. 

Roger I. Lee, Boston, Mass. 

Committee on Public Relations 

James F. Churchill (to serve until 193S) 

Ernest B. Bradley (to serve until 1936) 

The Committee on Public Relations for 1934-35 consists of : ' 

James Alex. Miller, Chairman, New York, N. Y. 

Ernest B. Bradley, Lexington, Ky. 

James F. Churchill, San Diego, Calif. 

Charles G. Jennings, Detroit, Mich. 


Ex Officio 

Jonathan C. Meakins, Montreal, Que. 

Committee on Annals of Internal Medicine 

O. H. Perry Pepper (to serve until 1937) 

The Committee on Annals of Internal Medicine for 1934-35 consists of : 

Maurice C. Pincofts, Chairman, Baltimore, Md. 

David P. Barr, St. Louis, Mo. 

James H. Means, Boston, Mass. 

O. H. Perry Pepper, Philadelphia, Pa. 

Committee on the John Phillips Memorial Prize 

David P. Barr, Chairman, St. Louis, Mo. 

Arthur R. Elliott, Chicago, 111. 

O. H. Perry Pepper, Philadelphia, Pa. 

James H. Means, Boston, Mass. 

William J. Kerr, San Francisco, Calif. 

Committee on Constitution and By-Lazos 

Alfred Stengel (to serve until 1937) 

The Committee on Constitution and By-Laws for 1934-35 consists of : 

Sydney R. Miller, Chairman, Baltimore, Md. 

Francis M. Pottenger, Monrovia, Calif. 

Alfred Stengel, Philadelphia, Pa. 

President Meakins stated that he would make appointments to the Committee on Nomi- 
nations within the period of one month, as required by the By-Laws. 

The Executive Secretary was called upon to present invitations for the 1935 Amiual 
Clinical Session. Chief invitations were from Philadelphia and Indianapolis. 

Upon motion by Dr. Pottenger, seconded by Dr. Morgan and regularly carried, it was 
Resolved, that the 1935 Annual Session be held in Philadelphia. 

President Meakins presented a set of resolutions submitted by the Council of the 
Chicago Medical Society pertaining to the exploitation of drugs, preparations, patent medi- 
cines, etc., over the radio, and petitioning the Federal Radio Commission to exercise authority 
in the interest of the health of the citizens of the United States. 
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Dr. Morgan stated that the Radio Commission in Washington has offered the criticism 
that they cannot take any steps limiting the nature of drugs that may be broadcast over the 
radio because of insufficient backing; if they had the whole-hearted backing of a greater 
section of the interested public, they would be in a position to do something more effective 
about the matter of restricting national broadcasts concerning patent medicines, drugs and 
other preparations. _ . . , 

Dr. Morgan stated that if it is not inconsistent with the objects of the College, it would 
seem to him a helpful step in the right direction if suitable resolutions were drawn, offered 
and passed and forwarded to this Commission. 

Dr. Pincoffs suggested that the Board should look carefully into the wording of what 
we are asked to support, inasmuch as he did not feel the College should go on record as 
being opposed to the principle that all advertising of remedies should be barred from the air, 
if the advertising of remedies is not to be barred from the press. He stated that there is a 
bill before Congress in which very stringent regulations and penalties are laid down for any 
advertising, air or press, which would be unfair or make statements which could not be 
substantiated. Rather than barring these advertisers from the air, Dr. Pincoffs expressed 
the opinion that the College should throw its support in favor of the regulation of what they 
may say and of penalizing them for statements which may be considered to be unsupportable. 

After further discussion by Dr. James Alex. Miller and Dr. White, the following 
resolution was regularly adopted : 

Resolved, that the set of suggested resolutions submitted by the Council of the Chicago 
Medical Society pertaining to the exploitation of drugs, preparations, patent medicine, etc., 
over the radio and petitioning the Federal Radio Commission to exercise authority in the 
interest of the health of the citizens of the United States, be referred to the Committee on 
Public Relations, with the suggestion that the_ burden of this matter be placed on the Ameri- 
can Medical Association, primarily to determine what their policy is, and to cooperate with 
them if they desire the support of the College, with power to act on the part of the Committee. 

President Mealcins appointed Dr. James Alex. Miller to act as Chairman of the Public 
Relations Committee for 193A-35. 

Upon motion by Dr. White, seconded by Dr. Kerr and regularly carried, it was 

Resolved, that Dr. Alfred Stengel of Philadelphia be elected as General Chairman of 
the 1935 Annual Clinical Session. 

Dr. Pincoffs : “ I wish to take this opportunity of bringing before the Regents, and 
especially the Committee on Credentials, a point which has appealed to me in connection 
with their task of revising our requirements for elevation from Associateship to Fellowship. 

“ It has seemed to me that in that step lies perhaps one of the most potentially important 
influences of the College, and that it might be aided to become such if the principle were 
adopted that the position of Regent or of Governor in this College carried with it an obli- 
gation to assist the Associates by counsel and perhaps by providing opportunities, directly 
or indirectly, in so adding to their professional equipment that they might pass these newer 
and higher requirements. It would not only, I think, be of great assistance to many of the 
younger Associates to have the feeling that they had a right to appeal to our Governors and 
to our Regents for that purpose, but, also, it would help to bring together in a certain com- 
munity of effort, in some of the cities and some of the sections of the country, the members 
of the College at times of the year other than when we meet here together in these annual 
sessions.” 

Dr. Barr : “ I was very much impressed when we were in Southern California at the 
apparent cohesion of the group in Southern California. I think Dr. Pottenger might tell 
us something about how that has been accomplished.” 

Dr. Pottenger : “ Our group out there have worked together very nicely. We have 
on one or two occasions had meetings where we got together for some special occasion and 
had visitors come. That has helped us very, very much. Dr. Crispin as the Governor and 
myself as the Regent always advise young men who are coming up as to what to do. We 
have had a great many young men who appealed to us and wanted to know what to do. We 
would immediately get them busy in medical societies and in their studies and in their 
teaching and try to help them in looking toward membership in this organization. If they 
were not prepared, we would advise them not to make application until they had done 
something worth while.” 

Dr. Kerr: “ The suggestion made by Dr. Pincoffs strikes me as a very fine one. I feel 
that that is one of the avenues for further development which we must foster. 

“ Perhaps it is not inappropriate to consider still another avenue for use in the future. 

It seems to me that one of the great needs in our country today is to take some of the 
modern medical thought and practice to the byways and crossroads. In the smaller com- 
munities, at least in our part of the country, perhaps also in others, some very poor medicine 
is being practiced, men making use of so-called technical methods of diagnosis which are 
improperly done and improperly interpreted. Most of these men who are in general practice 
do not have the opportunity to get away to meetings of this sort or to meetings of the’ 
American Medical Association, chiefly because they cannot afford to leave Thev stand 
alone m their community. ' J 
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“ It seems to me that perhaps some time we may take up the question of the development 
of postgraduate education, which, through our Regents and Governors and Fellows and 
medical schools generally throughout the country, may be taken to these doctors at the 
crossroads. I think there is the weakest place in our whole system, at least in this country. 
As an extension of the idea which Dr. Pincoffs has expressed, this might be considered and 
worked out.” 

Dr. Richards: “Just recently they had a sectional meeting of the American College 
of Surgeons in Salt Lake City, as they do all over the country. It was such a huge success 
that I have often wondered if at some time in the near future we should not consider some- 
thing of that sort. As an example, they had some six or eight visiting men of prominence 
at this meeting, and it attracted the largest group of medical men in the Intermountain 
region of any meeting we have ever had. They held clinics and afternoon and evening 
sessions, much as we do here. We saw doctors from the small, outlying districts that we 
had never seen at bur state meetings. In addition to that they held one large public meeting. 
I have never seen so many members of the laity interested in an affair of medicine. Our 
large auditorium, the Tabernacle, which seats about 10,000 people, was crowded to the 
utmost, and they had additional meetings in another large hall. 

“ It seems to me that we could take an initiative along that line and follow their example 
to great advantage.” 

President Meakins : “ Personally, in the last ten years I have had a great deal to do 
with what one might call extension postgraduate medical education. I think I have crossed 
the Continent from Halifax to Victoria five times on such tours. 

“I feel very strongly, from personal experience, that the men in the highways and at 
the crossroads are thirsty to meet and see and hear men who will bring to them something 
of almost a missionary spirit of modern medicine.” 

Upon motion by Dr. Pottenger, seconded by Dr. Jones and regularly carried, it was 

Resolved, that the President appoint a Committee to investigate the advisability of and 
to formulate plans for the closer organization and greater cohesion of our members in their 
particular communities or states, such as done by the American College of Surgeons through 
their sectional meetings, with the object of carrying extension postgraduate medical educa- 
tional facilities to physicians in more remote locations, and to bring back a report at the 
next meeting of the Board of Regents. 

Upon motion by Dr. White, seconded by Dr. Piersol, it was 

Resolved, that the date of the next meeting be referred to the Executive Committee, 
with power to act and to determine the date of meeting within thirty days. 

Dr. Barr suggested that inasmuch as so many members of the College attend the meeting 
of the Association of American Physicians at Atlantic City, which will be held toward the 
end of April, the meeting of the. College might be arranged the week preceding that of the 
Association of American Physicians. 

Dr. Richards of Salt Lake City also asked that the Executive Committee keep in mind 
that physicians are busiest during the winter months, and it would be much more convenient 
for them to get away toward spring than during the midwinter months. 

President Meakins expressed the consensus, of opinion of the Board of Regents that a 
meeting toward the end of April or at. least during April would be preferable. 

It was requested that the Executive Committee, in selecting the date for the meeting, 
take into consideration the above suggestions and also definitely provide against any conflict 
with the date of the meeting of the American Medical Association. 

Adjournment. 

Attest: E. R. Loveland, 

Executive Secretary 

President Meakins, on May 5, 1934, appointed the following Committees: 

Committee on Nominations 

Charles F. Martin, Chairman, Montreal, Que. 

Roger I. Lee, Boston, Mass.. 

William J. Kerr, San Francisco, Calif. 

Charles Hartwell Cocke, Asheville, N. C. 

Gerald B. Webb, Colorado Springs, Colo. 

Committee on Extension of Postgraduate Education 

Francis M. Pottenger, Chairman, Monrovia, Calif. 

John H. Musser, New Orleans, La. 

Luther F. Warren, Brooklyn, N. Y. 

Ernest B. Bradley, Lexington, Ky. 

Walter L. Bierring, Des Moines, Iowa 
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MINUTES OF THE BOARD OF GOVERNORS 

Chicago, Illinois 
April 16, 1934 

The Board of Governors of the American College of Physicians met and was called to 
order in the Palmer House, Chicago, 111., at 5:10 o’clock, by the Chairman, Dr. Ernest B. 
Bradley, Lexington, Ky. 

The Executive Secretary called the roll and the following Governors were present : Dr. 
Fred W. Wilkerson, Dr. Lewis B. Flinn, Dr. Turner Zeigler Cason, Dr. Russell H. Oppen- 
heimer, Dr. Ernest B. Bradley, Dr. G. W. F. Rembert, Dr. Louis H. Fligman, Dr. Robert 
A. Cooke, Dr. A. B. Brower, Dr. T. Homer Coffen, Dr. Charles T. Stone, Dr. Rock 
Sleyster, Dr. Egerton L. Crispin, Dr. James G. Carr, Dr. Ernest E. Laubaugh, Dr. Samuel 
E. Munson, Dr. Robert M. Moore, Dr. Thomas T. Holt, Dr. Roger I. Lee, Dr. Adolph Sachs, 
Dr. John O. Manier, Dr. jabez H. Elliott, Dr. Oliver C. Melson, Dr. Tom Bentley Throck- 
morton, Dr. Joseph E. Knighton, Dr. Edward L. Tuohy, Dr. A. Comingo Griffith, Dr. Clar- 
ence L. Andrews, Dr. Chas. Hartwell Cocke, Dr. Julius O. Arnson, Dr. Alexander M. 
Burgess, Dr. J. Morrison Hutcheson, Dr. G. Gill Richards, and Dr. A. B. Chase, proxy for 
Dr. Lea A. Riely, and Mr. E. R. Loveland, Executive Secretary. 

The following memorial was presented by Dr. Cocke: 

“ In the death of Dr. W. Blair Stewart, the American College of Physicians has suffered 
the loss of a loyal, devoted Fellow. As Chairman of the Board of Governors he rendered 
valuable and exceptional service. Enthusiastic but ever courteous, zealous always for the 
best interests of the College, a presiding officer of great fairness and thoughtfulness, he 
endeared himself to the body over which he presided with dignity and distinction. 

“ In his passing, the Board of Governors wishes to pass this minute of respect to the 
memory of its presiding officer for more than four years and orders that it be spread upon 
its minutes.” 

On motion made by Dr. Cocke and seconded by Dr. Griffith, the resolution was adopted 
by a rising vote. 

Upon motion made by Dr. Moore, and seconded by Dr. Cocke, the reading of the 
Minutes of the last meeting was dispensed with. 

The Executive Secretary stated he had communications from several Governors ex- 
pressing inability to attend the meeting. 

Chairman Bradley announced that it was the desire of the Committee on Credentials that 
the Governors exercise care in selecting as Associates men who will qualify as Fellows. 

The Executive Secretary reported the following new Life Members since January 1, 
1934 : 

Samuel E. Thompson, Kerrville, Tex. 

Philip H. Jones, New Orleans, La. 

Philip I. Nash, Brooklyn, N. Y. 

E. Moore Fisher, Washington, D. C. 

Frederick 0. Fredrickson, Chicago, 111. 

Jabez H. Elliott, Toronto, Ont. 

The Executive Secretary reported that the membership, following elections by the 
Board of Regents on April IS, is now approximately 3,095, consisting of 

5 Masters 
2347 Fellows 
743 Associates 

The number of men elected to Fellowship, of necessity, has decreased materially since 
the By-Laws were amended in 1929, requiring new members to serve an Associateship of 
three to five years before becoming eligible for Fellowship. 

The Executive Secretary then presented a list of all members delinquent for a period 
of two or more years, asking each member of the Board of Governors to carefully go over 
the list for his territory and to. give definite recommendations, if not immediately ready, 
within thirty days, when those still delinquent would be dropped in accordance with the 
provisions of the By-Laws. Every man whose name appeared on the delinquent list had been 
notified on a number of occasions, and so far as the Executive Offices are concerned, it was 
felt that this limited number of members had probably lost interest and were willing to have 
their names discontinued on the roll, 

The Executive Secretary presented an appended list of Associates, whose term of Asso- 
ciateship expired with the Chicago meeting, but who had failed to qualify for Fellowship in 
accordance with the requirements of the By-Laws. The Board of Governors were asked 
individually to examine this list and. make any special recommendations, in case they knew 
ot adequate reasons why these Associates had failed to present the credentials for Fellowship. 



MINUTES OF BOARD OF GOVERNORS 


1581 


Dr. A. Comingo Griffith, Governor for Missouri, made the recommendation that the 
College send out an extra supply of programs of the Annual Clinical Sessions to different 
cities, so that these programs could be placed in the doctors’ rooms at the various hospitals, 
so that a larger number of physicians could be informed about our annual meetings. It is 
desirable to have physicians see what the meetings of the College are about and what class 
of men are on the programs. 

Dr. Charles T. Stone, Governor for Texas, reported that tw'O distinguished physicians 
on the staff of the National University of Mexico, had been presented and elected to Fel- 
lowship at this meeting. He said that these two men have done very signal work in Mexico 
in raising the standards of medical education there. It is an excellent opportunity for the 
College to begin to extend its influence into Mexico in a way that will be helpful not only to 
the internists of Mexico, but to the College. He inquired as to the desirability of having 
official representation on the Board of Governors from Mexico. 

Dr. Turner Z. Cason, Governor for Florida, reported that there are several excellent 
men in Florida who are not easily interested in the College, primarily because they feel that 
Florida is more or less of an orphan, for the College meetings are always held in midwinter, 
or very early spring. He inquired whether there are likely to be some regional meetings that 
might be held in such sections to further interest such physicians. 

Dr. Cason further reported that there are a number of good physicians in Cuba who 
would be interested in the organization, and w T ho w'ould be eligible for membership. 

Chairman Bradley reported that we already have a number of men in Puerto Rico, and 
that he w'ould be glad to consult the Board of Regents concerning the extension of College 
activities to Mexico and Cuba. He expressed the opinion that it would be advantageous to 
have some of the outstanding men from any or all of the adjacent countries, provided they 
were not too far removed to attend some of the College meetings. 

Dr. Bradley also reported that the Board of Regents had never taken official action on 
the matter of regional meetings, it being felt in the past that a large, eminently successful 
meeting was more to be desired than several smaller, less important meetings. 

Upon motion by Dr. Cason, seconded by Dr. Cocke and regularly carried, it w r as 

Resolved, that the Board of Governors recommend to the Board of Regents that they 
consider the question of accepting members from Cuba and Mexico. 

Dr. Robert Moore, Governor for Indiana, spoke briefly concerning an occasional candi- 
date who is approved by a Governor but rejected by the Committee on Credentials and no 
detailed report covering the reasons for rejection being transmitted to the Governor. He 
expressed the opinion that full details underlying rejection should be transmitted in all cases 
to the Governor. 

The Executive Secretary reported that the Committee on Credentials does not record 
officially their reasons for rejecting a candidate, other than by checking the column indicating 
“not qualified.” It is, therefore, often impossible for him to report in detail to a Governor 
the reason why the Committee on Credentials voted adversely on a candidate. 

Chairman’ Bradley requested the Executive Secretary to take up the particular case to 
which Governor Moore referred with the Committee on Credentials. 

Adjournment. 

Attest: E. R. Loveland, 

Executive Secretary 

MINUTES OF THE BOARD OF GOVERNORS 

Chicago, Illinois 

April 19, 1934 

The second meeting of the Board of Governors of the American College of Physicians 
met and was. called to order in the Palmer House, Chicago, 111., at 5:35 o’clock, Chairman 
Bradley presiding. 

The Executive Secretary called the roll and the following Governors were present : Dr 
Fred W. Wilkerson, Dr. Turner Zeigler Cason, Dr. William R. Houston, Dr. James G. Carr, 
Dr. Ernest B. Bradley, Dr. G. W. F. Rembert. Dr. Louis H. Fligman, Dr. A. B. Brower, 
Dr. T. Homer Coffen, Dr. Charles T. Stone, Dr. Egerton L. Crispin, Dr. Ernest E. Lau- 
baugh, Dr. Samuel E. Munson, Dr. Adolph Sachs, Dr. John O. Man.ier, Dr. G. Gill Richards, 
Dr. Jabez H. Elliott, Dr. Oliver C. Melson, Dr. Joseph E. Knighton, Dr. A. Comingo 
Griffith, Dr. Clarence L. Andrews, Dr. Chas. Hartwell Cocke, . Dr. Alexander M. Burgess, 
Dr. J. Morrison Hutcheson, and Mr. E. R. Loveland, Executive Secretary- 

Dr. George Morris Piersol, the retiring President of the. College, appeared before the 
Board of Governors to thank than for their aid and cooperation during the past year, par- 
ticularly in connection with the selection and checking up of candidates. Their aid to the 
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Committee on Credentials had been exceedingly helpful, because the great responsibility in 
selecting candidates lies on individual members of the Board of Governors. It would be 
utterly impossible for the Committee on Credentials to obtain the necessary information 
about candidates without the aid of the Governors. 

Dr. Piersol especially requested the Board of Governors to make an effort not only to 
see that accurate information is furnished the . Committee on Credentials about candidates, 
but that they expend every effort to see that the proper sort of candidates for Associateship 
in the various districts are proposed. He pointed out that the Constitution and By-Laws 
provide that only men of exceptional and outstanding qualifications, particularly men whose 
age is beyond that where it is dignified for them to be Associates, may be proposed directly 
for Fellowship. In exercising this right, members of the Board of Governors should bear 
in mind that the Constitution particularly refers to “men of outstanding attainments and 
ability,” and the Committee on Credentials cannot entertain proposals directly for Fellowship 
of other than such candidates. It is futile, as well as embarrassing, to propose men directly 
for Fellowship who have not attained the distinction to which that class of membership 
entitles them. 

Upon motion by Dr. Stone, seconded by Dr. Griffith, and regularly carried, it was 

Resolved, that Dr. Ernest B. Bradley be elected as Chairman of the Board of Governors. 

Upon motion by Dr. Griffith, seconded by Dr. Brower, and regularly carried, it was 

Resolved, that Dr. Charles Hartwell Cocke be elected as Vice Chairman of the Board 
of Governors. 

Chairman Bradley, before adjourning the meeting, invited members of the Board of 
Governors to communicate with him, or with President Meakins, concerning any suggestions 
for the conduct of the next meeting. Sometimes men in the audience get a better idea of 
those things on the program that please the doctors than the man on the platform does. 
Some recommend longer papers and a fewer number. 

Dr. Bradley commended the Board for its large attendance at this meeting. 

Adjournment. 

Attest: E. R. Loveland, 

Executive Secretary 


MINUTES OF THE GENERAL BUSINESS MEETING 


Chicago, Illinois 


April 19, 1934 


The Annual General Business Meeting of the American College of Physicians met and 
was called to order in the Palmer House, Chicago, 111., at S : 05 o’clock, President Piersol 
presiding. 

The Executive Secretary read an abstract of the Minutes of the meeting held in Mon- 
treal on February 9, 1933. Upon motion made by Dr. Cocke, regularly seconded and 
carried, the. Minutes were approved. 

Dr. William Gerry Morgan presented his report as Secretary-General of the College, 
stating that most of the facts relating to his report had already been given by the President 
in his address at the Convocation on Wednesday evening. He expressed the opinion that 
members might look forward with a great deal of gratification and courage to the immediate 
future of the College. The membership has increased in spite of rather heavy losses by 
death and restrictions in the membership requirements. 

Upon motion by Dr. Jones, regularly seconded and carried, the report of the Secretary- 
General was accepted and placed on file. 

Dr. William D. Stroud presented his annual report as Treasurer, which will also be 
found published in the Minutes of the Board of Regents. 

Upon motion by Dr. Griffith, seconded by Dr. Cocke and carried, the Treasurer’s report 
was accepted and placed on file. 


Air. E. R. Loveland presented the report of the Executive Secretary for the year, 
covering the registration at this Clinical Session, which is second only to the Clinical Session 
held in Baltimore in 1931. He pointed out that the membership statistics had been given 
by the Secretary-General, and the report on finances by the Treasurer. During the past year 
a new Directory had been. published and the regular work of the College Headquarters had 
been carried on as economically as possible, but not to such an extent as to interfere with or 
harm the work of the organization. He reported that the Annals has greatly improved from 
a financial standpoint, due in part to reduced printing costs through a new nrinter and in 
part to the excellent work of the Editor. He expressed his appreciation of the aid and 
counsel he had received from President Piersol, and from other Officers of the College 
including the General Chairman and the Committees of the Chicago Clinical Session ’ 
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Upon motion, seconded and regularly carried, the report of the Executive Secretary 
was received and placed on -file. 

President Piersol: “Members of the American College of Physicians, the time has 
come for me to turn over the gavel to worthier hands. Before I retire from the Chair, I 
cannot resist the opportunity of taking advantage of this chance to express to the entire 
membership the appreciation and gratitude I feel for their loyal support and cooperation 
during these trying times and throughout this past year. 

“ Without the generous response which was received from the members of this College, 
the present successful Clinical Session could not have been accomplished. I feel that it is 
due to the loyalty, enthusiasm and willingness of all of you as individuals, not alone your 
Officers, to cooperate in the efforts of this College that has made it possible to bring 'the 
organization through the past twelve months as successfully as it has been done. 

“ I turn over the office of President with a certain knowledge that next year will be 
much more successful than the past because I know so well the interest and the ability of 
the man who is to be my successor. 

“ It is therefore with a great deal of pleasure and pride in behalf of the College that 
I turn over this office to Dr. Jonathan C. Meakins, of Montreal, our present President.” 

President Meakins : “ Masters and Fellows of the American College of Physicians : 
A little over a year ago I expressed my thanks very inadequately to you for electing me to 
this high office. I cannot, however, let this moment pass without expressing probably a 
selfish vice but that of pride at your apparent confidence in my capacity to carry on the high 
traditions of my predecessors. 

“ The College cannot stand still but must always advance to higher and firmer ground. 
It is a living force in our profession. 

“ Although the older Fellows have borne the burden of the day, it is to the younger 
Fellows that the future must be trusted. Therefore, it would be our duty to maintain for 
the College the high standards for admission of Associates and Fellows and also the excel- 
lence of the Clinical Sessions which now occupy a unique position in internal medicine. 
With the happy and unselfish cooperation of all your officers, there is no doubt that these 
objectives will be attained. 

“I have a full appreciation of my responsibilities and wish to assure the Masters and 
Fellows of the College that I will do all in my power to justify their confidence in electing 
me to the exalted position of their President.” 

President Meakins then called for the report of the Nominating Committee, following 
which elections took place, as indicated below : 


President-Elect James Alex. Miller, New York, N. Y. 

First Vice President James H. Means, Boston, Mass. 

Second Vice President Randolph Lyons, New Orleans, La. 

Third Vice President James F. Churchill, San Diego, Calif. 


Board of Regents 

(Term expiring 1937) 

George Morris Piersol, Philadelphia, Pa. 
William J. Kerr, San Francisco, Calif. 
Roger I. Lee, Boston, Mass. 

Sydney R. Miller, Baltimore, Md. 

G. Gill Richards, Salt Lake City, Utah 

Board of Governors 
(Term expiring 1937) 


Fred W. Wilkerson Alabama, Montgomery 

W. Warner Watkins Arizona, Phoenix 

Lewis B. Flinn Delaware, Wilmington 

Turner Zeigler Cason Florida, Jacksonville 

William R. Houston Georgia, Augusta 

James G. Carr (Northern) Illinois, Chicago 

Ernest B. Bradley Kentucky, Lexington 

Edwin W. Gehring Maine, Portland 

Henrv M. Thomas, Jr Maryland, Baltimore 

G. W. F. Rembert Mississippi. Jackson 

Louis H. Fligman Montana, Helena 

LeRoy S. Peters New Mexico, Albuquerque 
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Robert A. Cooke (Eastern) New York, New York 

A. B. Brower : Ohio, Dayton 

T. Homer Coffen Oregon, Portland 

Charles T. Stone • Texas, Galveston 

Rock Sleyster Wisconsin, Wauwatosa 

Bailey K. Ashford Puerto Rico, San Juan 

Fred Todd Cadham Manitoba, Winnipeg, Canada 


(Term expiring 1936) 


Robert B. Kerr New Hampshire, Manchester 

Clarence L. Andrews New Jersey, Atlantic City 


(Term expiring 1935) 


•William B. Breed Massachusetts, Boston 

Louis E. Viko Utah, Salt Lake City 


Ex Officio 


Perceval S. Rossiter United States Navy 

Dr. Jennings: “Mr. President, I am sure the consensus of the members of the Ameri- 
can College of Physicians is that the present Clinical Session is one of the best in the history 
of the College. I, therefore, move that a vote of sincere thanks be given to the General 
Chairman, Dr. James B. Herrick, to the various committees, and to the medical profession 
of Chicago for their cordial hospitality and the perfection of arrangements for the scientific 
sessions.” 

Dr. Cocke: “It is with great satisfaction and real pleasure that I second Dr. Jennings’ 
resolution.” 

The motion was carried unanimously by a rising vote. 

President Meakins : “ It is my pleasure to instruct our Executive Secretary to convey 
this resolution to our hosts here in Chicago.” 

There being no further business, upon motion regularly made, seconded and carried, the 
meeting adjourned at 5 : 35 o’clock. 

Adjournment. 

Attest: E. R. Loveland, 

Executive Secretary 
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New York City. 

Forty miles south of Albany. 

Private rooms for tlie reception of pa- 
tients who have undergone phrenicectomy, 
artificial pneumothorax, or thoracoplasty; 
also minimal and moderately advanced 
cases of tuberculosis needing bed care. 
Rate $25.00 per week. 

There are openings, from time to time, 
for quiescent and arrested cases of tu- 
berculosis who need rehabilitation treat- 
ment. Graduated work, under medical 
supervision, in Printing, Gardening, 
Poultry Raising, Nursing, Clerical and 
Domestic work for men and women be- 
tween the ages of. eighteen and fifty. 
Pleasant surroundings and tho best of 
care make this an ideal place to complete 
the cure. Descriptive brochure, giving 
rates, will be sent upon request. 

11. A. Pattison, M.D., Director 
L. M. Niesen, M.D., 

Resident Physician 


HARVARD MEDICAL SCHOOL 
COURSES FOR GRADUATES 

CARDIOLOGY 

August 1-3 1 

ADVANCED CARDIOLOGY 

September 1-30 

Both courses are given by- Dr. Paul 
D. White, Dr. Howard B. Sprague 
and associates, at the Massachusetts 
General Hospital, six mornings and 
four afternoons a week. Attend- 
ance limited to 16. Women are ad- 
mitted. 

Fee, $150 per course 

For information write Assistant 
Dean, Courses for Graduates 

HARVARD MEDICAL SCHOOL, 

Boston, Massachusetts 


Hospital Consultation 

and Advisory Service 

%/ 

E voluntary prepayment 
method of meeting unpredictable 
hospital costs, conducted on a 
non-profit basis, has received the 
endorsement of numerous State 
and County Medical Societies. 
Advantages to patients, hospitals 
and doctors have attended all 
equitable, ethical plans thus far 
undertaken. Sound advice and * 
guidance are helpful in launch- 
ing such a project. 

OJ Sice oS 

WILLIAM HENRY WALSH, M.D. 
612 North Michigan Avenue 
CHICAGO 
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The 

Desert Sanatorium 

Altitude 2,600 

Tucson , Arizona 

Alien K. Krause 
Director 

This standard institution will be open and 
operating in all departments during the present 
summer. 

Especially recommended for chronic nontuber- 
culous focal pulmonary conditions, asthma, 
recurrent rheumatic fever and hypertension, 
chronic arthritis, the anaemias, etc., during the 
heated season. 

Tuberculosis of ail forms accepted as outpa- 
tients during the summer. Nights generally 
cool and recuperative. 

Splendidly equipped and staffed outpatient 
Clinic for patients in residence outside. Most 
convenient and attractive quarters for inpatients. 

Write for booklet and rates 
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THE POTTENGER SANATORIUM AND 
CLINIC FOR DISEASES OF 
THE CHEST 

Monrovia, California 



THIRTY YEARS’ EXPERIENCE IN THE TREATMENT 

OF TUBERCULOSIS 


LOCATION 

Sm e en f miles east ofLos Angeles In the foothills of the Sierra Madr P M , • 

On the main line of Santa Fe Railway, r* Madre Mountains, at 
1 _ y* Connected with Los Angeles 


an elevation of 1000 feet 

* ** iwuu iccl. uic mam line or 

by interurban railway and splendid boulevards 


ENVIRONS 

The grounds consist of a beautiful Dark nf , 

native Live Oaks, subtropical trees and plants, and a Drofuslnn^f k Hlch -f r f found a variet y of 
Many winding walks and nooks of exquisite beauty add to n° beautiful shrubs and flowers, 
patients also enjoy the beautiful trails in the adjoining canyons ancfn^ 011033 '- ^ ien on exerc ' se . 

MEDICAL CARE ^ mountams - 

Competent resident staff. Examination<! for • 

supervision. Individual needs and problems receive personalTttendon 8 ^ Weeks< CloSe medical 
THERAPEUTIC CARE 

Fads are not followed, but an endeavor is made to 
exercise suited to their individual needs; the benefits of a liklt I ? atleats , th e amount of rest and 
measures as will increase their resistance, and other mJZ .L adequate diet; such tonic 
any disturbing symptoms or complications that may arise Hra wdI hel P them overcome 

thorax and surgery employed whenever indicated. heliotherapy, tuberculin, pneumo- 

Weckly rates from $25.00 up, including medic-d 
remedies) and general nursing. Extra charge 2 for operative”^’ (exce P t expensive 

DIAGNOSTIC CLINIC aSUreS (except pneumothorax). 

A diagnostic clinic is maintained for the study of all diseases of the che t 

F p • , A M - POTrE NCER, M.D., Medical Director 

roc Particulars Address 


THE POTTENGER SANATORIUM, Monrovia, California 





THE 


SHOWS 


THE VALUABLE ALKALINE CHARACTER OF 


VICHY CELESTINS 

■ Natural Mineral Water 




Brochure with Therapeutic Data and Medical Bibliography 

sent on request. 


Sole United States Agents, American Agency of French Vichy, Inc., 503 Fifth Ave., New York 










